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Editorial Note on This Issue

This document is the second edition of “U.S. Atlantic and Gulf of Mexico Marine Mammal Stock Assessments.”
The first edition, published in 1995, was issued in the NMFS Southeast FisheriesScience Center’s subseriesof the NOA A4
Technical Memorandum series (i.e., NOAA Tech. Memo. NMFS-SEFSC). It is intended thatissuance of future editions
will continue to alternate between that subseries and this subseries (i.e., NOAA Tech. Memo. NMFS-NE).

Both editions have adopted a common format and style to assist those who will be regularly referencing these
documents. Accordingly, this issue of the NOAA Tech. Memo. NMFS-NE has not undergone the normal technical and
copy editing by this subseries’ technical editor. All editing has been performed by -- and all credit for such editing
rightfully belongs to -- the authors and those so noted in the “Acknowledgments” (page vii).




INMEMORIAM

Robert A. Blaylock 111
9/15/47 - 12/31/96

“Ben” Blaylock, lead editor of the 1995 U.S. Atlantic and Gulf of Mexico MarineMammal Stock
Assessments, and a research biologist in the marine mammal program at the National Marine
Fisheries Service (NMFS) Miami Laboratory died on December 31, 1996, after being diagnosed
with esophageal cancer ayear prior.

Ben wasbornin Waco, Texas. He was enlisted inthe U.S. Navy, serving four years and rose to
the rank of Ensign. Hereceived hisdischargein Norfolk, Virginia, and spent most of his adult
lifein that area. He attended and graduated from Christopher Newport College at Newport
News, Virginia, received his masters degree from William and Mary College in Williamsburg
and was accepted into the graduate program at the VirginiaInstitute of Marine Science (VIMYS).
Ben spent several years at VIMS working on his Ph.D.

After receiving hisPh.D. from VIM Sin 1989, he went to work for the NMFSin Miami, Florida.
He participated in marine mammal census operations, the stranding network, served as NMFS
regional coordinator for the Atlantic and Gulf of Mexico Scientific Review Group, wrote severa
technical manuals, and was editor of the newsletter Srandings. Ben had astronginterest in both
writing and marine mammals, as evidenced in the several documents and publications he
authored and co-authored.

Ben was blessed with many good friends in the scientific community. During his stay in the
hospital in the last few weeks of hislife, he received hundreds of E-mail messages which his
mother would read to him. These messages bolstered his spirit asthey mostly contained stories
of how Ben had someway helped them. We are proud of his courage to try to overcome his
illness despite overpowering odds against hissurvival. Themarinemammal community haslost
avalued colleague and friend.
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INTRODUCTION

Section 117 of the 1994 amendmentsto the Marine Mammal Protection Act (MMPA) requiresthat an annual stock
assessment report (SAR) for each stock of marine mammalsthat occursin waters under U.S. jurisdiction, be prepared by the
National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (FWS), in consultation with regional
Scientific Review Groups (SRG). The SRGsare abroad representation of marine mammal and fishery scientistsand members
of the commercial fishing industry mandated to review the marine mammal stock assessments and provide advice to the
Assistant Administrator for NMFS. The reports are then made available on the Federal Register for public review and
comment before fina publication.

The MMPA requires that each SAR contain several items, including: (1) a description of the stock, including its
geographic range; (2) a minimum population estimate, a maximum net productivity rate, and a description of current
population trend, including adescription of theinformation upon which these are based; (3) an estimate of the annual human-
caused mortality and serious injury of the stock, and, for a strategic stock, other factors that may be causing a decline or
impeding recovery of the stock, including effects on marine mammal habitat and prey; (4) a description of the commercial
fisheries that interact with the stock, including the estimated number of vessels actively participating in the fishery and the
level of incidental mortality and serious injury of the stock by each fishery on an annual basis; (5) a statement categorizing
the stock as strategic or not, and why; and (6) an estimate of the potential biological removal (PBR) level for the stock,
describing the information used to calculate it. The MMPA also requires that SARs be updated annually for stocks which
are specified as strategic stocks, or for which significant new information is available, and once every three years for
nonstrategic stocks.

Following enactment of the 1994 amendments, the NM FS and FW S held a series of workshopsto devel op guidelines
for preparing the SARs. The first set of stock assessments for the Atlantic Coast (including the Gulf of Mexico) were
published in July 1995 in the NOAA Technical Memorandum series (Blaylock et al. 1995). In April 1996, the NMFS held
a workshop to review proposed additions and revisions to the guidelines for preparing SARs (Wade and Angliss 1997).
Guidelines developed at the workshop were followed in preparing the 1996 SARs.

In this document, major revisions and updating of the SARs were only completed for strategic stocks. These are
identified by the 1997 date-stamp at the top right corner at the beginning of each report. Except for some minor editorial
changes, stocks designated by the 1995 date-stamp are unchanged from the 1995 document (Blaylock et al. 1995).
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August 1997
NORTH ATLANTIC RIGHT WHALE (Eubalaena glacialis):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Individual sof this population range from wintering and calving groundsin coastal waters of the southeastern United
States to summer feeding, nursery, and mating grounds in New England waters and northward to the Bay of Fundy and the
Scotian Shelf. Knowlton et al. (1992) reported several long-distance movements asfar north as Newfoundland, the L abrador
Basin, and southeast of Greenland, suggesting an extended range for at least some individuals and perhaps habitat areas not
presently well described. Likewise, acalving and wintering ground has been described for coastal waters of the southeastern
U.S,, but the range may be somewhat more extensive because sightings have been reported from the Gulf of Mexico (Moore
and Clark 1963; Schmidly et al. 1972) and 85% of the population is unaccounted for during this season. A small offshore
survey effort in February 1996 reported three sightings in waters east of northeastern Florida and southeastern Georgia: a
mother/calf pair, asingleindividual, and a group of four juveniles. These sightings suggest a distribution further offshore
than previously reported.

Research resultsto date suggest five major habitats or congregation areas (southeastern United States coastal waters,
Great South Channel, Cape Cod Bay, Bay of Fundy, and Scotian Shelf) for western North Atlantic right whales. However,
movements within and between habitats may be more extensive than sometimes thought. Results from a few successfully
attached satellite telemetry tags suggest that sightings separated by perhaps two weeks should not be assumed to indicate a
stationary or resident animal. Instead, telemetry data have shown rather lengthy and somewhat distant excursions (M ate et
al. 1992). Thesefindings cast new light on movements and habitat use, and rai se questions about the purpose or strategies
for such excursions.

New England waters are a primary feeding habitat for the right whale, which appears to feed primarily on calanoid
copepodsin this area. Research suggests that right whales must locate and exploit extremely dense patches of zooplankton
to feed efficiently. These dense zooplankton patches are likely a primary characteristic of the spring, summer, and fall right
whale habitat (Kenney et al. 1986). The acceptable surface copepod resource is limited to perhaps 3% of the region during
the peak feeding season in Cape Cod and Massachusetts Bays (Mayo and Goldman, pers. comm.). While feeding in the
coastal waters off Massachusetts has been better studied, feeding by right whales has been observed el sawhere over Georges
Bank, in the Gulf of Maine, in the Bay of Fundy, and over the Scotian Shelf. The characteristics of acceptable prey
distribution in these areas are not well known. New England waters also serve as a nursery for calves and, in some cases,
for mating.

Genetic analyses of tissue samples is providing insights to stock definition. Schaeff et al. (1993) suggested that
western North Atlantic right whales probably represent a single breeding popul ation that may be based on three matrilines.
To date, skin biopsy sampling has resulted in the compilation of a DNA library of 205 North Atlantic right whales. When
work is completed (December 1998) a genetic profile will be established for each individual, and an assessment provided on
the level of genetic variation in the population, the number of reproductive individuas, reproductive fitness, the basis for
associationsand social unitsin each habitat area, and the mating system. Tissue analysishasalso aided in sex identification:
the sex ratio of the photo-identified and catalogued population (through December of 1995) is 137 females and 132 males
(1.04:1), not significantly different from unity (P<0.001) (M.W. Brown, pers. comm.). Analysesbased on sighting histories
of photographically identified individuals also suggest that, in addition to the Bay of Fundy, there exists an additional and
undescribed summer nursery area utilized by approximately one-third of the population. As described above, a related
guestion iswhere individual s other than calving females and a few juveniles overwinter. One or more major wintering and
summering grounds have yet to be described.

POPULATION SIZE

Based on acensus of individual whalesidentified using photo-identification techniques, the western North Atlantic
population size was estimated to be 295 individuals in 1992 (Knowlton et al. 1994). Because this was a hearly complete
census, it is assumed that this represents a minimum popul ation size estimate.

Historical Population Estimate
An estimate of pre-exploitation population size is not available. Basgue whalers may have taken as many as 200
right whales ayear at timesduring the 1500sin the Strait of Belle Isle region, and the stock of right whales may have aready



been substantially reduced by the timewhaling wasbegun by colonistsin the Plymouth areain the 1600s (Reevesand Mitchell
1987). A modest but persistent whaling effort along the eastern U.S. lasted three centuries, and the recordsinclude onereport
of 29 whaleskilled in Cape Cod Bay in asingle day during January 1700. Based on incompl ete historical whaling data, these
authors could only conclude that there were at least some hundreds of right whales present in the western North Atlantic
during the late 1600s. In alater study (Reeves et al. 1992), a series of population trajectories using historical data and an
estimated present popul ation size of 350 were plotted. Theresultssuggest that there may have been at least 1,000 right whales
in this population during the early to mid-1600s, with the greatest population decline occurring in the early 1700s. The
authors cautioned, however, that the record of removals is incomplete, the results are preliminary, and refinements are
required. Based on back calculations using the present population size and growth rate, the population may have numbered
fewer than 100 individuals by the time that international protection for right whales came into effect in 1935 (Hain 1975;
Reeves et al. 1992; Kenney et al. 1995).

Minimum Population Estimate

The western North Atlantic population size was estimated to be 295 individuals in 1992 (Knowlton et al. 1994),
based on a census of individual whales identified using photo-identification techniques. A bias that might result from
including catal ogued whal esthat had not been seen for an extended period of time and therefore might be dead, was addressed
by assuming that an individual whale not sighted for five yearswasdead (Knowlton et al. 1994). It isassumed that the census
of identified and presumed living whales represents a minimum population size estimate. The true population sizein 1992
may have been higher if: 1) therewere animalsnot photographed and identified, and/or 2) some animals presumed dead were
not.

Current Population Trend
The current population growth rate reported by Knowlton et al. (1994) of 2.5% (CV = 0.12) suggests that the stock
is showing signs of slow recovery.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

During 1980-1992, 145 calves were born to 65 identified cows. The number of calves born annually ranged from
five5to 17, withamean of 11.2 (SE =0.90). There was no detectable trend in the number of calves produced per year. The
reproductively activefemal e pool was static at approximately 51 individualsduring 1987-1992. Mean calving interval, based
on 86 records, was 3.67 years. Therewasan indication that calving intervals may beincreasing over time, although the trend
wasnot statistically significant (P=0.083) (Knowlton et al. 1994). Since that report, total reported calf production in 92/93
was 6; 93/94, 8; 94/95, 7; and 95/96, 22. (Thetotal calf production was reduced by reported calf mortalities: 2in 1993, and
3in1996. Of thethree calf mortalitiesin 1996, available data suggested onewas not included in the reported 21 mother/calf
pairs, resulting in atotal of 22 calves born.) Of the 46 adult females considered to be available for calving in the 95/96
season, only 10 were documented to calve. The remaining 11 mothers were first observed with calves thisyear. Three of
these were 10 years old or younger, two were 9 years old, and six were of unknown age. In 95/96, more mothers gave birth
after a 5-year interval than in previous years, suggesting that the calving interval was increasing (L. Conger, pers. comm.).
An updated analysis of calving interval through the 95/96 season suggests that calving interval isincreasing (P<0.001) (R.
Kenney and A. Knowlton, pers. comm.).

The current annual population growth rate during 1986-1992 was estimated to be 2.5% (CV = 0.12) using photo-
identification techniques (Knowlton et al. 1994). A population increaserate of 3.8% was estimated from the annual increase
in aerial sighting rates in the Great South Channel, 1979-1989 (Kenney et al. 1995). The current estimated population
growth rate of the western North Atlantic stock islower than that of the four stocks of southern-hemisphere right whales for
which data are available: western Australia, 12.7%; Argentina, 7.3%; east and west Africa, 6.8% (Best 1993). This
difference could be attributable in part to reproductive females in the population--only 38% of the females in the North
Atlantic population are known to have given birth compared with 54% in the western South Atlantic population (Brown et
al. 1994).

Therelatively low population size suggests that this stock iswell below its optimum sustainable popul ation (OSP);
therefore, the current population growth rate should reflect the maximum net reproductivity rate for this stock. The current
population growth rate reported by Knowlton et al. (1994) of 2.5% (CV = 0.12) was assumed to reflect the maximum net
reproductivity rate for this stock for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL



Potential biological removal (PBR) was specified asthe product of minimum popul ation size, one-half the maximum
net productivity rate (1/2 of 2.5%), and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to OSP (Wade and Angliss 1997). The recovery factor was 0.10 because this species is listed as endangered
under the Endangered Species Act (ESA). PBR for the northern right whale is 0.4 whales.

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 1991 through September 1996, the total estimated human-caused mortality and seriousinjury to right
whales is estimated as 2.5 per year. Thisis derived from three components: 1) the observed fishery, 0.4;
2) additional fishery impact records, 0.7; and 3) ship strike records, 1.4.

Background

Approximately one-third of all right whale mortality iscaused by human activities (Kraus 1990). Further, the small
population size and low annual reproductive rate suggest that human sources of mortality may have a greater effect relative
to population growth ratesthan for other whales. The principal factorsbelieved to beretarding growth, and perhapsrecovery,
of the population, are ship strikesand entanglement with fishing gear. Anupdated summary of right whale mortalitiesreports
atotal of 30 mortalities (29 if one eliminates a record with some doubt about species identification) for the period 1970 to
early 1993 (Kenney and Kraus 1993). Eight (27%) were due to ship collisions, and two (7%) were due to entanglement with
fishing gear. (Note that thisreport corrects one of the published records from the Kraus 1990 report, where afishing vessel
caught an already-dead carcass, making the actual cause of death unknown and possibly unrelated to fishing activity. Further,
there was uncertainty about the species identification.) Both entanglements involved fixed fishing gear, and there was no
evidence for right whale mortality from encounters with mobile fishing gear. The total of ten confirmed anthropogenic
mortalitiesis one-third of all known mortalitiesfor the period addressed. Y oung animals, ages 0-4 years, are apparently the
most impacted portion of the population (Kraus 1990). Finally, entanglement or minor vessel collisions may not kill an
animal directly, but may weaken or otherwise affect it so that it is more likely to become vulnerable. Such was apparently
the case with the two-year old right whale killed by a ship off Amelialsland, Florida, in March 1991 after having carried
gillnet gear wrapped around its tail region since the previous summer (Kenney and Kraus 1993).

For oneareaof concern, the coastal waters of the southeastern U.S., an awareness and mitigation program, involving
ten agencies and organi zations, began in 1992, and has been upgraded and expanded annually. Other areas may beincluded
in the future. For waters of the northeastern U.S., a present concern, not yet completely defined, is the possibility of habitat
degradation in Massachusetts and Cape Cod bays due to a Boston sewage outfall now under construction. Timetables for
levels of treatment are under discussion.

Fishery-Related Serious|Injury and Mortality

Total estimated average annual fishery-related mortality and seriousinjury in fisheries monitored by NMFS during
1991-1995 was 0.4 right whalesannually (CV=0.33) (Table 1). Thisestimateisbased onthe entanglement and seriousinjury
of alY, year-old femalein a pelagic drift gillnet on southern Georges Bank in July 1993.

Additional reports of mortality and seriousinjury relevant to calculation of PBR aswell astotal human impacts are
contained in records maintained by the New England Aquarium and the Northeast Regional Office/lNMFS (Table 2). The
examination of thelargewhal e entanglement records from sources other than the observer program show that during 1991-96
(1996 incomplete), 6 of 13 records of mortality or seriousinjury likely to result in mortality included entanglement or fishery
interaction effects. The reports often do not contain the detail necessary to assign the entanglements to a particular fishery
or location. On the other hand, a2 year-old dead male right whale with lobster line through the mouth and deeply embedded
at the base of theright flipper beached in Rhode Island in July 1995. Thisindividual had been sighted previoudly, entangled,
east of Georgiain December 1993, and again in August 1994 in Cape Cod Bay. In this case, the entanglement became a
serious injury, and perhaps directly or indirectly, the cause of the mortality. L obster gear was also reported to be present in
the July 1993 pelagic drift gillnet entanglement described above. While entanglement may be a contributing rather than a
principal impact in some cases, these events (records from other than the observed fishery) increase the number of right
whales per year with a serious fishery interaction, and result in alarger number than the 0.4 estimated mortality or serious
injury take from the observed fishery. From Table 2, the 4 records where entanglement or fishery interaction was a primary
cause result in an estimate of an additional 0.7 mortalities or seriousinjuriesto right whales per year (based on 4 records in
5.8 years).

In January 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the classification of the Gulf of Maine and U.S. Mid-
Atlantic lobster pot fisheries from Category 111 to Category | based on examination of stranding and entanglement records



of large whales from 1990 to 1994 (including two right whale records: the 9 July 1993 record shown in Table 1, and the 17
July 1995 record shown in Table 2).

Table 1. Summary of the incidental mortality of North Atlantic right whales (Eubalaena glacialis) by commercial fishery
including the years sampled (Y ears), the number of vessels active within the fishery (Vessels), the type of data used
(Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers
(Observed Mortality), the estimated annual mortality (Estimated Mortality), theestimated CV of theannual mortality
(Estimated CV's) and the mean annual mortality (CV in parentheses).

Fishery Years Vessls?t Data Observer | Observed | Estimated | Estimated Mean
Type? |Coverage® | Mortality | Mortality | Cvs* Annual
Mortality
Pelagic 91-95 1994=12 | Obs.Data | .20,.40, | 0,0, 1°, 0.5, 0.4, 1.00, 0.4
Drift 1995=11 | Loghook | .42,.87, 0,0 13,0,0 | 1.00, .25, (.33)
Gillnet .99 0,0

TOTAL 0.4
(.33)

11994 and 1995 shown, other years not available on an annual basis.

2 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. Logbook (Logbook) data are used to measure total effort, and the
data are collected at the Southeast Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the pelagic drift gillnet is a set.

“ For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. Thismethod isdescribed in Northridge (1996). In 1994 and 1995, observer coverage increased
substantially, and bycatch rates were not pooled for this period (Bisack, in prep.).

5 Animal was released alive and injured. A mortality estimate was made given the poor condition of the animal during two
re-sightingsin 1993, and the absence of sightingssince. Notethat other line, identified aslobster gear, was present
prior to the pelagic drift gillnet entanglement.

Fishery Information

Data on current incidental takesin U.S. fisheries are available from several sources. In 1986, NMFS established a
mandatory self-reported fisheries information system for large pelagic fisheries. Datafiles are maintained at the Southeast
Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989, and since that year, several fisheries have been covered by the program. Inlate 1992 and in 1993, the
SEFSC provided of pelagic longline vessels fishing off the Grand Banks (Tail of the Banks) and provides observer coverage
of vessels fishing south of Cape Hatteras. By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet
fishery, but no mortalities or seriousinjuries have been documented in either the pelagic longline, pelagic pair trawl, or other
fisheries monitored by NMFS.

The estimated total number of haulsin the Atlantic pelagic drift gillnet fishery increased from 714 in 1989 to 1144
in 1990; thereafter, with theintroduction of quotas, effort was severely reduced. The estimated number of haulsin 1991, 1992,
1993, 1994, and 1995 was 233, 243, and 232, 197, and 164 respectively. Fifty-ninevessel s participated in thisfishery between
1989 and 1993. In 1994 and 1995 there were 12 and 11 vessels, respectively, inthefishery. Observer coverage, expressed
as percent of sets observed, was 8% in 1989, 6% in 1990, 20%in 1991, 40% in 1992, 42% in 1993, 87% in 1994, and 99%
in 1995 (Table 1). The greatest concentrations of effort were located along the southern edge of Georges Bank and off Cape
Hatteras. Examination of the species composition of the catch and locations of the fishery throughout the year, suggested that
the drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a northern or summer stratum.
Estimates of the total by-catch, from 1989 to 1993, were obtained using the aggregated catch rates, by strata (Northridge
1996). In July of 1993, a 1¥ year-old female was released from a pelagic drift gillnet along the southern edge of Georges
Bank. The wounding to the animal, including the tail region, suggested a high likelihood of reduced viability. Under the
assumption that this animal eventually died, the total estimated annual fishery-related mortalities (CV in parentheses) were
2.2in1989 (1.00), 3.4in 1990 (1.00), 0.5 (1.00) in 1991, 0.4 in 1992 (1.00), 1.3in 1993 (0.25), 0in 1994 (0), and 0 in 1995
(0). Total estimated average annual fishery-related mortality and seriousinjury infisheriesmonitored by NMFSduring 1991-
1995 was 0.4 right whales annually (CV=0.33) (Table 1).



As described, in this stock, 57% of living right whales bore evidence of entanglements with fishing gear (Kraus
1990). Entanglement records maintained by NMFS Northeast Regional Office (NMFS, unpublished data) from 1970-1996,
included 42 right whal e entanglements or possible entanglements, including right whalesin weirs, entangled in gillnets, and
trailing line and buoys. An additional record (M. J. Harris, pers. comm.) reported a9.1-10.6 m right whale entangled and
released south of Ft. Pierce, Florida, in March 1982 (this event occurred in the course of a sampling program and was not
related to acommercial fishery). Incidents of entanglementsin groundfish gillnet gear, cod traps, and herring weirsin waters
of Atlantic Canada and the U.S. east coast were summarized by Read (1994). In six records of right whales becoming
entangled in groundfish gillnet gear in the Bay of Fundy and Gulf of Maine between 1975 and 1990, the right whales were
either released or escaped on their own, although several whales have been observed carrying net or line fragments. A right
whale mother and calf were released alive from aherring weir in the Bay of Fundy in 1976. For al areas, specific details of
right whale entanglement in fishing gear are often lacking. When direct or indirect mortality occurs, some carcasses come
ashore and are subsequently examined, or are reported as "floaters’ at sea; however, the number of unreported and
unexamined carcasses is unknown, but may be significant in the case of floaters. Moreinformation is needed about fisheries
interactions and where they occur.

Other Mortality

Ship strikesareamajor cause of mortality andinjury to right whales (Kraus 1990). Recordsfrom 1991 through 1996
have been summarized in Table 2, yielding a human-induced, non-fishery-related mortality rate of between 1 and 3 right
whales ayear.

In the period January to March 1996, an ‘unusual mortality event’ was declared for right whales in southeastern
U.S. waters. Five mortalitieswere reported, however, in only one case was an anthropogenic factor ascribed asthe proximate
cause of the mortality (the 2/1/96 report in Table 2). In addition to the report included in Table 2, acalf beached on January
2, afloating 35 ft femal e carcass was reported on February 7 (no necropsy), afemale calf on 19 February was recovered and
necropsied, and amale calf was recovered from offshore Georgiaon 22 February. Inthree of these mortality events, human
impacts were not indicated, and/or the cause of death was reported as unknown. However, the lack of arecovered carcass
and subsequent necropsy in the 2/7 event introduces uncertainty as to the cause of death. While the 1996 mortalities were
the highest recorded to date, on the other hand, the increased 1996 mortality may have been, at least in part, an apparent
increase, because: 1) 4 of the 5 were reported from areas offshore of those normally surveyed, and 2) a larger-than-usual
number of right whales were documented in the southeastern U.S. habitat in the 95/96 season.



Table 2. Summarized records of mortality and serious injury likely to result in mortality, North Atlantic right whales,
January 1991-September 1996. Thislisting includes only recordsrelated to U.S. commercial fisheriesand/or U.S.
waters. Causeof mortality or injury, assigned as primary or secondary, based on records maintained by NMFS/NER.

Date Report Sex, age, ID L ocation Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
3/12/91 mortality, | 2y.o.female | Amelial. P S fractured skull; net,
beached #1907 FL line, buoys
7/6/91 mortality, | calf offshore P documented vessel
offshore NJ strike
1/5/93 mortality, | calf St P documented vessel
offshore Augustine, strike
FL
12/12/93 | mortality, | female offshoreVA | P S photos show gash
offshore
2/22/94 | serious calf offshore P S scars, wounds, flukes
injury #2404 NE FL limp
11/16/94 | serious 3y.o.juv.,, nr. Plum ., P entangled head, 3 tail
injury #2151 MA wraps, unsuccessful
disentanglement
7/17/95 mortality, | 2y.o. mae Middletown, P line through mouth,
beached #2366 RI embedded deeply right
flipper
8/13/95 | serious adult female, | S. Georges P S large head wound,
injury, #1045 Bank bone exposed
offshore
10/20/95 | mortality, | adult male, Longl., P S wound in back, spine
beached #2250 N.S. damaged, prob. ship
strike
2/1/96 mortality, | adult male, offshore P S trauma event, skull
offshore #1623 GA shattered
3/10/96 mortality, | adult male Cape Cod P S wounds, slice in back,
beached #2220 MA lobster gear
8/5/96 serious unknown SE of P unknown type of gear
injury Gloucester, entangled around head,
MA judged to be alife
threatening
entanglement
Table notes

1) Assigned cause based on best judgement of available data. Additional information may result in revisions.
2) Entanglements of juvenile whales may become more serious as whale grows.
3) Thereis no overlap between tables 1 and 2 (the July 1993 record from the observed fishery isnot included in

Table 2).




Several additional factors are need to be considered when considering mortality and seriousinjury to right whales:
1) aship strike or entanglement may occur at some distance from the report location, 2) the mortality or injury may involve
multiplefactors--struck and entangled whal es are not uncommon, 3) in entanglements, several types of gear may beinvolved,
4) possible human-impacts aside from ship strikes and entanglements have been reported, 5) there are several recordswhere
astruck andinjured whaleisre-sighted | ater, apparently healthy, or, an entangled or partially disentangled whaleisre-sighted
later free of gear, and, lastly, 6) the actual vessel or gear type/source is often uncertain.

With these caveats, the average reported mortality and serious injury to right whales due to ship strikes was 1.4
whales per year (8 ship strike events in 5.8 years) during 1991-96. The total estimated annual average human-induced
mortality and serious injury (including fishery and non-fishery related causes) was 2.5 right whales per year. As with
entanglements, someinjury or mortality dueto ship strikes, particularly in offshore waters, may go undetected. Decomposed
and/or unexamined animals(e.g., carcassesreported but not retrieved or necropsied) represent ‘lost data’ , some of which may
relate to human impacts. For these reasons, the 2.5 estimate must be regarded as a minimum estimate. Of the mortality and
seriousinjury in U.S. waters, 56% was attributable to ship strikes, and 44% to entanglement/fishery interaction.

While this assessment relates to U.S. fisheries and U.S. waters, there are, additionally, a humber of records from
Canadian waters. Three records are noteworthy: 1) the mortality of whale #1223 on 5 September 1992 in the Bay of Fundy
was attributed to a probable ship strike, 2) whale #1247 was sighted 21 September 1994 in the Bay of Fundy entangled with
line of unknown gear typetightly wrapped and has not been sighted since. Thisisconsidered aseriousinjury (A.R. Knowlton,
pers. comm.), and 3) whale #2220, which came ashore on Cape Cod on 10 March 1996, was entangled in Canadian lobster
gear set in the Bay of Fundy and noticed missing in mid-December 1995. While the primary cause of death was probably
a ship strike, the entanglement may have played some role in the whale's death.

STATUSOF STOCK

The size of this stock is considered to be low relative to OSP in the U.S. Atlantic EEZ, and this speciesislisted as
endangered under the ESA. A Recovery Plan hasbeen published and isin effect (NMFS 1991). Three critical habitats, Cape
Cod Bay/Massachusetts Bay, Great South Channel, and the Southeastern U.S., were designated by NMFS (59 FR 28793, June
3,1994). The NMFSESA 1996 Northern Right Whale Status Review, now in draft, concludes that the status of the western
north Atlantic population of the northern right whale remains endangered. The total level of human-caused mortality and
seriousinjury isunknown, but reported human-caused mortality and seriousinjury has been aminimum of 2.5 right whales
per year since1991. Thetotal fishery-related mortality and seriousinjury for this stock isnot lessthan 10% of the cal culated
PBR and, therefore, cannot be considered to be insignificant and approaching a zero mortality and seriousinjury rate. This
isastrategic stock becausetheaverage annual fishery-related mortality and seriousinjury exceeds PBR, and becausethe North
Atlantic right whale is an endangered species. Relative to other populations of right whales, there are also concerns about
growth rate, percentage of reproductive females, and calving intervalsin this population.
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August 1997
HUMPBACK WHALE (Megaptera novaeangliae):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

During summer there are at least five geographically distinct humpback whale feeding aggregations occurring
between latitudes 42°N and 78°N. These feeding areas are (with approximate number of humpback whalesin parentheses):
Gulf of Maine (400); Gulf of St. Lawrence (200); Newfoundland and L abrador (2,500); western Greenland (350); and the
|celand-Denmark strait (up to 2,000) (Katonaand Beard 1990). The western North Atlantic stock is considered to beinclude
all humpback whales from these five feeding areas.

Humpback whales from all of the western North Atlantic feeding areas migrate to the Caribbean in winter, where
courtship, breeding, and calving occur. The majority (85%) are found on Silver and Navidad Banks off the north coast of
the Dominican Republic. The remainder are scattered in Samana Bay (Dominican Republic), along the northwest coast of
Puerto Rico, through the Virgin Islands, and along the eastern Antilles chain south to Venezuela (Katona and Beard 1990).
Courtship groups on the wintering ground contain whales from different feeding aggregations, so that humpbacks from the
western North Atlantic probably interbreed (Katonaet al. 1994). Apparently, not all humpback whalesfrom this stock winter
in the West Indies, as there are winter reports from Bermuda, the Gulf of Maine, Newfoundland, Greenland, and Norway
(Katonaet al. 1994)

Clapham et al. (1993) reported ahigh degree of individual sitefidelity, both within and between years, from along-
term study of identified humpback whalesin waters off Cape Cod. Some reproductive parameterswhich have been estimated
for humpback whales from this area are discussed below.

An increased number of sightings of young humpback whales in the vicinity of the Chesapeake and Delaware bays
occurred in 1992 (Swingleet al. 1993). Wiley et al. (1995) reported 38 humpback whale strandings which occurred during
1985-1992 in the U.S. mid-Atlantic and southeastern states. Humpback whale strandings increased, particularly along the
Virginia and North Carolina coasts, and most stranded animals were sexually immature. They concluded that these areas
are becoming anincreasingly important habitat for juvenile humpback whales and that anthropogeni c factors may negatively
impact whales in this area. There have also been a number of wintertime humpback sightings in coastal waters of the
southeastern U.S. (NMFS unpublished data; New England Aquarium unpublished data; Florida DEP, unpublished data).
Whether the increased sightings represent a distributional change, or are simply due to an increase in sighting effort, is
presently unknown.

Feeding isthe principal activity of humpback whalesin New England waters, and their distribution in New England
waters has been largely correlated to prey species and abundance, although behavior and bottom topography are factorsin
foraging strategy (Payne et al. 1986, 1990). Humpback whales are believed to be largely piscivorus when in these waters,
feeding on herring (Clupea harengus), sand lance (Ammodytes dubius), and other small fishes. Commercia depletion of
herring and mackerel led to an increase in sand lance in the southwestern Gulf of Maine in the mid 1970s with a concurrent
decreasein humpback whal e abundancein the northern Gulf of Maine. Humpback whal eswere densest over the sandy shoals
in the southwestern Gulf of Maine favored by the sand lance during much of the late 1970s and early 1980s, and humpback
distribution appeared to have shifted to this area (Payne et al. 1986). An apparent reversal began in the mid 1980s, and
herring and mackerel increased as sand lance again decreased (Fogarty et al. 1991). Humpback whale abundance in the
northern Gulf of Maineincreased dramatically during 1992-93, along with amajor influx of herring (College of the Atlantic,
pers. comm.). Humpback whales were few in nearshore Massachusetts waters in the 1992-93 summer seasons, and more
abundant in the offshore waters of Cultivator Shoal and Northeast Peak on Georges Bank, and Jeffreys Ledge — more
traditional areas of herring occurrence (Center for Coastal Studies, pers. comm.). 1n 1996, small sand lance returned to the
Stellwagen Bank area, and humpback whales were once again relatively abundant. However, unlike previous cycles, where
an increase in sand lance corresponded to a decrease in herring, herring remained relatively abundant in the northern Gulf
of Maine, and humpbacks correspondingly continued to occupy this portion of the habitat (unpublished data, Center for
Coastal Studies and College of the Atlantic). Humpback whales, their habitat, and their prey are also linked by a diverse
repertoire of feeding behaviors (Hain et al. 1982; Hain et al. 1995).

A major researchinitiativewasbegunin early 1992 — the Y ears of the North Atlantic Humpback (Y ONAH) Project
(Allen et al. 1993). This project is alarge-scale, intensive, ocean-wide study of humpback whales throughout their entire
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North Atlantic range conducted over three years. Photographs for individual identification and biopsy samples for genetic
analyses were collected from both summer feeding areasin the northeast and breeding groundsin the West Indies. Dataare
now being analyzed to determinethe current popul ation status and genetic rel ationshi ps of humpback whalesthroughout their
range.

POPULATION SIZE

Two abundance estimates are available for humpback whales, one is of animalsin the northeast U.S. Atlantic and
the other of al humpbacks west of Iceland (Table 1).

A population size of 294 humpback whales (CV=0.45) was estimated from an aerial survey program conducted from
1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolinaand Nova Scotia (Table
1; CeTAP 1982). The estimate is based on an inverse variance weighted pooling of spring and summer data. An average
of these seasons were chosen because the greatest proportion of the population off the northeast U.S. coast appeared in the
study area during these seasons. This estimate includes a dive-time scale-up correction of 3.6 but was not corrected for g(0),
the probability of detecting an animal group on thetrack line. This estimate may not reflect the current true population size
because of its high degree of uncertainty (e.g., large CV), its old age, and it was estimated just after cessation of extensive
foreign fishing operations in the region.

Katona et al. (1994), using photo-identification techniques and Bailey's modification of the Chapman capture-
recapture method, estimated that the total humpback whale population in the North Atlantic Ocean west of Iceland during
the years 1979-1990 averaged 5,543 humpback whales (CV = 0.16; Table 1).

The best available current abundance estimate for the western North Atlantic humpback whaleis 5,543 (CV=0.16)
as estimated in Katona et al. (1994) because it is the most current and provided the most complete coverage of the known
habitat.

Table 1. Summary of abundance estimates for Western North Atlantic humpback whales. Month, year, and area covered
during each abundance survey, and resulting abundance estimate (N,.y) and coefficient of variation (CV).

Month/Y ear Area Npest CVv
spring and summer | Cape Hatteras, NC
1978-82 to Nova Scotia 294 0.45
1979-90 N. Atlantic ocean 5,543 0.16

west of Iceland

Minimum Population Estimate

The minimum population estimateis the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution as specified by
Wade and Angliss (1997). The best estimate of abundance for western North Atlantic humpback whalesis 5,543 (CV=0.16).
The minimum popul ation estimate for this stock is 4,848 humpback whales (CV=0.16).

Current Population Trend
There are insufficient data with which to determine trends.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Katona and Beard (1990) suggest an
annual rate of increase of 9%; however, thelower 95% confidence level waslessthan zero. Other life history parametersthat
could be used to estimate net productivity includethe following: mean birth rate for identified humpbacksin the southwestern
Gulf of Maine during 1979-87 was 8% (CV = 0.25), with no significant inter-annual differences; calving interval was 2.35
years (CV = 0.30); and the average age at attainment of sexual maturity for both males and females was five years (Clapham
and Mayo 1990; Clapham 1992). A recent report where interbirth intervals were used estimated popul ation growth rate at
6.5% (SE=0.012) (Barlow and Clapham 1997). These findingswill be evaluated for use in future stock assessment reports.
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For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased on
theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the constraints
of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) isthe product of minimum population size, one-half the maximum productivity
rate, and a“recovery” factor (Wade and Angliss 1997). The minimum population sizeis 4,848 (CV=0.16). The maximum
productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for endangered, depleted,
threatened stocks, or stocks of unknown statusrel ativeto optimum sustai nable popul ation (OSP) isassumed to be 0.10 because
this stock islisted as an endangered species under the Endangered Species Act (ESA). PBR for the western North Atlantic
humpback whale stock is 9.7 whales.

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 1991 through 1995, the total estimated human-caused mortality and serious injury to humpback
whalesisestimated as5.5 per year. Thisisderived from three components: 1) the observed fishery, 0.7; 2) additional fishery
interaction records, 3.4; and 3) vessal collision records, 1.4. For the reasons described below, the additional records (from
other than the observed fishery) cannot provide aquantitative estimate, but suggest that anumber of additional seriousinjuries
and mortalities do occur.

Background

As with right whales, human impacts (vessel collisions and entanglements) are factors slowing recovery of the
population. Thereis an average of four to six entanglements of humpback whales a year in waters of the southern Gulf of
Maine and additional reports of vessel-collision scars (unpublished data, Center for Coastal Studies). In addition, of 20 dead
humpback whales, principally in the mid-Atlantic, where decomposition state did not preclude examination for human
impacts, Wiley et al. (1995) reported that six (30%) had major injuries possibly attributable to ship strikes, and five (25%)
had injuries consistent with possible entanglement in fishing gear. One whale displayed scars that may have been caused by
both ship strike and entanglement. Thus, 60% of the whal e carcasses which were suitable for examination showed signsthat
anthropogenic factors may have contributed to, or been responsiblefor, their death. Wiley et al. (1995) further reported that
all stranded animalswere sexually immature, suggesting awinter or migratory segregation and/or that juvenile animals are
more susceptible to human impacts. Humpback whale entanglements also occur in relatively high numbers in Canadian
waters. Reports of collisions with fixed fishing gear set for groundfish around Newfoundland averaged 365 annually from
1979 to 1987 (range 174-813). An average of 50 humpback whale entanglements (range 26-66) were reported annually
between 1979 and 1988, and 12 of 66 humpback whales that were entangled in 1988 died (Lien et al. 1988). Volgenau et
al. (1995) also summarized existing data and concluded that in Newfoundland and Labrador, cod traps caused the most
entanglements and entanglement mortalities (21%) of humpbacks between 1979 and 1992. They also reported that gillnets
are the gear that has been the primary cause of entanglements and entanglement mortalities (20%) of humpbacksin the Gulf
of Maine between 1975 and 1990.

Fishery-Related Serious|Injuries and Mortalities

The total average annual estimated fishery-related mortality and serious injury in fisheries monitored by NMFS
between 1991-1995 was 0.7 humpback whale (CV =0.27) (Table2). Two mortalitieswere observed inthepelagic drift gillnet
fishery since 1989. In winter 1993, a juvenile humpback was observed entangled dead in a pelagic drift gillnet along the
200 misobath northeast of Cape Hatteras; in early summer 1995, ahumpback was entangled and dead in apel agic drift gillnet
on southwestern Georges Bank.

Additional reports of mortality and serious injury relevant to comparison to PBR, as well as description of total
human impacts, are contained in records maintained by the Northeast Regional Office/NMFS. A number of these records
(11 entanglements involving lobster gear) from the 1990-94 period were used in the 1997 List of Fisheries classification (62
FR 33, Jan. 2, 1997). For thisreport, the records of stranded or floating (dead, injured, and/or entangled) humpbacks for
the period 1991 to 1995 were reviewed. In more than half the records, either advanced decomposition of beached animals,
no evidence of human impacts, or reports of “animal freed itself” or “was disentangled” eliminated the records from further
consideration. Of the remaining records, there were three mortalities were fishery interaction was possible or probable, and
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14 records where serious injury attributable to fishery interaction was possible or probable—for atotal of 17 records in the
five-year period (Table 3). While these records are not statistically quantifiable in the same way as the observed fishery
records, they do, however, suggest entanglementsin addition to those reported by fishery observers.

If Canadian entanglements, the 17 records reported above, and the possible mid-Atlantic entanglement records
reported above are considered, along with injuries that may lead to reduced viability and/or eventual mortality of formerly
entangled whales, the total number of mortalities and serious injuries to humpback whales will be more than the 0.7
humpbacks per year estimated from observed fisheries alone.

Fishery Information

Data on current incidental takesin U.S. fisheries are available from several sources. In 1986, NMFS established a
mandatory self-reported fisheriesinformation system for large pelagic fisheries. Datafiles are maintained at the Southeast
Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989, and since that year, several fisheries have been covered by the program. Inlate 1992 and in 1993, the
SEFSC provided of pelagic longline vessels fishing off the Grand Banks (Tail of the Banks) and provides observer coverage
of vessels fishing south of Cape Hatteras. By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet
fishery, but no mortalities or seriousinjuries have been documented in either the pelagic longline, pelagic pair trawl, or other
fisheries monitored by NMFS.

The estimated total number of haulsin the Atlantic pelagic drift gillnet fishery increased from 714 in 1989 to 1144
in 1990; thereafter, with theintroduction of quotas, effort was severely reduced. The estimated number of haulsin 1991, 1992,
1993, 1994, and 1995 were 233, 243, and 232, 197, and 164 respectively. Fifty-nine vessels participated in this fishery
between 1989 and 1993. In 1994 there were 12, and in 1995 there were 11 vessels in the fishery (Table 2). Observer
coverage, percent of sets observed, was 20% in 1991, to 40% in 1992, 42% in 1993, 87% in 1994, and 99% in 1995. The
greatest concentrations of effort were located along the southern edge of Georges Bank and off Cape Hatteras. Examination
of the species composition of the catch and locations of the fishery throughout the year suggested that the drift gillnet fishery
be stratified into two strata, a southern or winter stratum, and anorthern or summer stratum. Estimates of thetotal by-catch,
from 1989 to 1993, were obtai ned using the aggregated catch rates, by strata(Northridge 1996). Estimates of thetotal annual
bycatch for 1994 and 1995 were estimated from the sum of the observed caught and the product of the average bycatch per
haul and the number of unobserved hauls as recorded in logbooks. Variances were estimated using bootstrap re-sampling
techniques (Bisack, in prep.). Estimated annual mortality (CV in parentheses), extrapolated from fishery observer data, was
0.7 (1.00) in 1991, 0.4 (1.00) in 1992, 1.5 in 1993 (0.34), 0 in 1994 (0), and 1.0 in 1995 (0). The total average annual
estimated fishery-related mortality and seriousinjury in fisheries monitored by NMFS between 1991-1995 was 0.7 humpback
whale (CV =0.27) (Table 2).

In January 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the classification of the Gulf of Maine and U.S. Mid-
Atlantic lobster pot fisheries from Category 111 to Category | based on examination of stranding and entanglement records
of large whales from 1990 to 1994 (including 11 serious injuries or mortalities of humpback whales).
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Table 2. Summary of the incidental mortality of the humpback whale (Megaptera novaeangliae), by commercial fishery
including the years sampled (Y ears), the number of vessels active within the fishery (Vessels), the type of data used
(Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers
(Observed Mortality), the estimated annual mortality (Estimated Mortality), theestimated CV of theannual mortality
(Estimated CV's) and the mean annual mortality (CV in parentheses).

Fishery | Years | Vessels' | DataType? | Observer |Observed | Estimated | Estimated | Mean Annual
Coverage® |Mortality | Mortality * | CVs* Mortality

Pelagic | 91-95 | 1994=12 | Obs.Data | .20,.40, | 0,0,1, | 07,04, 1.00, 0.7 (:27)
Drift 1995=11 | Logbook | .42, .87, 01 |15010°| 100

Gillnet 99 0.34,0,0

TOTAL 0.7 (:27)

11994 and 1995 shown, other years not available on an annual basis.

2 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
ScienceCenter (NEFSC) Sea Sampling Program. Mandatory |ogbook (L ogbook) dataare usedto measuretotal effort,
and the data are collected at the Southeast Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the Pelagic Drift Gillnet is a set.

“ For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. Thismethod isdescribed in Northridge (1996). In 1994 and 1995, observer coverage increased
substantially, and bycatch rates were not pooled for this period (Bisack, in prep).

® One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume the vessel
fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.08 animals.
However, the SEFSC mandatory logbook data was taken at face value, and therefore it was assumed that 1 set was
fished within this trip, and the point estimate would then increase by 0.01 animals

Table 3. Summarized records of mortality and seriousinjury likely to result in mortality, North Atlantic humpback whales,
1991-1995. This listing includes only records related to U.S. commercial fisheries and/or U.S. waters. Cause of
mortality or injury assigned based on records maintained by NMFS/NER.

Date Report Assigned Photo ID, L ocation Notes
type cause Sex/age
5/31/91 mortality | fishery “Silver” 40° 39’ line and/or cable from unknown gear;
interaction 73° 05 seen entangled several days before
adult female beaching, fresh scars, line through
length=13.9m mouth, scars around pectorals, marks
around mouth and jaw with exposed
bone
8/1/91 serious fishery “Stalactite” 42° 51 gillnet and assorted |obster, tuna gear
injury interaction | sex unknown 70° 45 and grappling hook; trailing 50'
length (est.) = netting, net around mouth and tail;
12m emaciated and tired; disentangled
8/11/91,; in poor condition
8/28/91 serious fishery “Manta’ 43° 15 entangled around flukes with line,
injury interaction | adult female 70° 03 moving slowly, tired, gasping,
born 1984 hanging flesh between flukes, appears
life threatening
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Date Report Assigned Photo ID, L ocation Notes
type cause Sex/age
2/14/92 mortality | vesse 8.6 mfemale Chesapeake | floater; propeller wounds, fractured
collision Bay mouth mandible and eye socket,; injuries
may not have been immediately fatal,
some signs of healing present; animal
very thin; boat collision
4/17/92 mortality | vesse 8.9 mfemale National possible boat strike, blunt traumato
collision Seashore, right side, advanced decomposition
Assateague,
Maryland
5/13/92 serious fishery “Strait” 42° 26' gillnet line through mouth and
injury interaction | sex unknown, 70° 21 around flipper, mouth lines anchored
juvenile to bottom, animal worn out and in
born 1991 peril, open wounds on tail,
disentangled
8/3/92 serious fishery unknown 42° 16' orange mesh netting and line
injury interaction 70° 05' wrapped over head and back with
about 15-20' trailing, animal moving
slowly and not fluking
8/9/92 serious fishery length (est.) = 44° 16' monofilament net and poly lines
injury interaction | 13m 68° 03 across back and one flipper; gear may
be trailing but not seen; bleeding,
abrasions, labored breathing
9/17/92 serious fishery length (est.) = 43° 09 1/2", 3-strand grey poly line w poly
injury interaction | 13m 70° 09 ball; poly ball removed; breathing
labored
9/26/92 serious fishery length (est.) = 41° 00 monofilament gillnet w/ 5/8" poly
injury interaction | 8-10m 71° 50 lines; mesh visible; gear wrapped
around head, flippers, and bunched at
tail region; labored breathing and
trumpeting
10/8/92 serious fishery estimated to be adult | 41° 08' lobster or longline gear w/large
injury interaction | size 69° 11' orange buoy; whale entangled at
dorsal fin; breathing labored
10/9/92 mortality | vesse 8.7 mfemale Metompkin | fresh dead; external bruising and
collision Island, hemorrhage; boat collision
Acomec,
Virginia
10/22/92 | mortality | fishery unknown 36° 46' line entanglement scars and cuts on
interaction 75° 57 leading edge of fluke and around

caudal peduncle
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Date Report Assigned Photo ID, L ocation Notes
type cause Sex/age
4/22/93 serious fishery age and sex 42° 01 line around tail region and flukes,
injury interaction | unknown 70° 06' whale thin; unknown if gear trailing;
same whale disentangled on
4/24/937??, thin and weak; healing
around line
5/5/93 serious fishery age estimated 42° 26' buoy warp wrapped around base of
injury interaction | 2-3y.o. 70° 27 flipper; anchored and very fatigued;
whale freed itself; unknown whether
carrying gear
7/26/93 serious fishery unknown 44° 00 entangled; line wrapped around head
injury interaction 67° 38 and behind blowhole
8/8/93 serious fishery unknown 44° 17 net & buoys on head, dorsal fin,
injury interaction 68° 00 flippers; trailing gear; stressed
behavior; cuts and blood reported,
netting was removed, line remained
on tail
10/7/93 serious vessel unknown Atlantic boat collision with 33 * sport fishing
injury collision City, New vessel; extent of injuries
Jersey undetermined
7/14/94 serious fishery unknown 43° 23 CG helicopter crew reported animal
injury interaction 68° 59' with gillnet wrapped around head and
swimming at surface
2/28/95 mortality | fishery unknown 35° 17 stranded dead with gear wrapped
interaction 75° 31 around tail region
5/26/95 serious fishery length (est.) = 41° 16' net and monofilament around tail
injury interaction | 10 m 69° 20 region; whale anchored; mesh visible
and gear trailing
6/4/95 mortality | vesse 8.9 mmale Virginia floater off inlet; lacerations along
collision Beach, peduncle, probable ship strike
Virginia
4/2/96 mortality | vesse 7.2 mfemale Cape Story, fresh dead; fractured left mandible;
collision Virginia emaciated
Beach,
Virginia
5/9/96 mortality | vesse 6.7 mfemale mouth of propeller cuts behind blowhole,
collision Delaware moderate decomposition; ship strike
Bay

Table notes:
1.The date sighted and location provided in the table are not necessarily when or where the serious injury or mortality
occurred; rather, this information indicates when and where the whale was reported beached, entangled, or injured. 2.
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National guidelinesfor determining what constitutesaseriousinjury have not been established. Interim criteriaasestablished
by NERO/NMFS (62 FR 33, Jan. 2, 1997) have been used here. Some assignments may change as hew information becomes
available and/or when national standards are established.

3. Assigned cause based on best judgement of available data. Additional information may result in revisions.

4. Entanglements of juvenile whales may become more serious as whale grows.

5. Thereis no overlap between tables 2 and 3 (the two records from the observed fishery are not included in Table 3).

Other Mortality

Between November 1987 and January 1988, 14 humpback whalesdied after consuming Atlantic mackerel containing
adinoflagellate saxitoxin. The whales subsequently stranded in the vicinity of Cape Cod Bay and Nantucket sound. During
the first six months of 1990, seven dead juvenile (7.6 to 9.1 m long) humpback whal es stranded between North Carolinaand
New Jersey. The significance of these strandings is unknown, but is a cause for some concern.

Asreported by Wiley et al. (1995) injuries possibly attributable to ship strikes are more common and perhaps more
serious than those from entanglements. In the NER/NMFS records examined, several contained notes about wounds or
probable/possible vessal collision. While researchers often tend to attribute strikes to large vessels, the record of 7 October
1993 off Atlantic City, NJ, reportsacollision (and subsequent injury) with a 33 ft sport-fishing vessel. To better assesshuman
impacts (both vessel collision and net entanglement), and considering the number of decomposed and incompletely or
unexamined animals in the records, there needs to be greater emphasis on the timely recovery of carcasses and complete
necropsies.

While entangled animals are often released, on the other hand, some dead or injured animals likely go unobserved
and unreported. The literature and review of records described above suggest that there are significant human impacts
beyondthose inthefishery observer data. Decomposed and/or unexamined animals(e.g., carcassesreported but not retrieved
or necropsied) represent ‘lost data’ , some of which may relate to humanimpacts. For these reasons, the human impactslisted
in this report must be considered a minimum estimate.

STATUSOF STOCK

The size of this stock is considered to be low relative to OSP in the U.S. Atlantic EEZ, and this speciesislisted as
endangered under the ESA. A Recovery Plan has been published and isin effect (NMFS 1991). There areinsufficient data
to determinethe population trendsfor humpback whales. Theannual rate of population increasewasestimated at 9% (Katona
and Beard 1990), but the lower 95% confidence level was less than zero. The total level of human-caused mortality and
seriousinjury isunknown, but current dataindicatethat itissignificant. Thetotal fishery-related mortality and seriousinjury
for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and
approaching a zero mortality and serious injury rate. Thisis a strategic stock because the humpback whale is listed as an
endangered species under the ESA.
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August 1997
FIN WHALE (Balaenoptera physalus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The Scientific Committee of the International
Whaling Commission (IWC) has proposed stock boundaries ol )
for North Atlantic fin whales. Finwhales off the eastern U.S,, i |
north to Nova Scotia and on to the southeast coast of ¥ : o R e

Newfoundland are believed to constitute a single stock under : : "' i,
the present IWC scheme (Donovan 1991). However, the stock L W i
identity of North Atlantic fin whales has received relatively ; X *
little attention, and whether the current stock boundaries i g W

define biologically isolated units is uncertain. The existence i | At g o

of asubpopulation structure was suggested by local depletions ;
that resulted from commercial over harvesting (Mizroch et al. B T
1984). Confirmation or revision of existing proposed stock - e
boundaries awaits input from techniques such as molecular
genetics or telemetry.

Finwhales are commoninwatersof the U.S. Atlantic R :
Exclusive Economic Zone (EEZ), principally from Cape | "7~ i
Hatterasnorthward (Figure. 1). Finwhalesaccounted for 46% i i
of the large whales and 24% of all cetaceans sighted over the ; i
continental shelf during aerial surveys (CeTAP 1982) between B :
Cape Hatterasand Nova Scotiaduring 1978-82. Whileagreat | '
deal remainsunknown, the magnitude of the ecological role of
the fin whale isimpressive. In thisregion fin whales are the

1980 - 1594
1945

1985 Acrial Surveys

dominant cetacean species in al seasons, with the largest
standing stock, thelargest food requirements, and thereforethe
largest impact on the ecosystem of any cetacean species (Hain

Figure 1. Distribution of fin whale sightings from NEFSC
shipboard and aerial surveys during the summer in 1990-1995.
|sobaths are at 100 m and 1,000 m.

et al. 1992).

There is little doubt that New England waters
constitute amajor feeding ground for thefinwhale. Thereisevidence of sitefidelity by females, and perhaps some substock
separation on the feeding range (Agler et al. 1993). Seipt et al. (1990) reported that 49% of identified fin whales on
Massachusetts Bay area feeding grounds were resighted within years, and 45% were sighted between years. While
recognizing localized as well as more extensive movements, these authors suggested that fin whales on these grounds
exhibited patterns of seasonal occurrence and annual return that are in some respects similar to those shown for humpback
whales. Information on life history and vital ratesis also available in data from the Canadian fishery, 1965-1971 (Mitchell
1974). In seven years, 3,528 fin whales were taken at three whaling stations. The station at Blandford, Nova Scotia, took
1,402.

Hain et al. (1992), based on an analysis of neonate stranding data, suggested that calving takes place during
approximately four months from October-January in latitudes of the U.S. mid-Atlantic region; however, it isunknown where
calving, mating, and wintering for most of the population occurs. Preliminary results from the Navy's [USS program (C.
Clark, unpublished data) suggest a deep-ocean component to fin whale distribution. It islikely that fin whales occurring in
the U.S. Atlantic EEZ undergo migrations into Canadian waters, open-ocean areas, and perhaps more equatorial regions.
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POPULATION SIZE

Four seasonal abundance estimatesfor fin whales are avail able for portions of the northeastern U.S. Atlantic during
spring and summer of 1978-82, June-July 1991, August-September 1991, and August-September 1991 and 1992 (Table 1,
Figure 1).

A population size of 4,680 fin whales (CV=0.23) was estimated from an aerial survey program conducted from 1978
to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia (Table 1;
CeTAP 1982). The estimate is based on an inverse variance weighted pooling of spring and summer data. An average of
these seasons were chosen because the greatest proportion of the popul ation off the northeast U.S. coast appeared in the study
area during these seasons. This estimate includes a dive-time scale-up correction of 4.85 but does not correct for g(0), the
probability of detecting an animal group on the track line. This estimate may not reflect the current true population size
because of itsold age and because it was estimated just after cessation of extensive foreign fishing operationsin the region.

A population size of 35 (CV=0.56) fin whales was estimated from a June and July 1991 shipboard line transect
sighting survey conducted primarily between the 200 and 2,000m isobaths from Cape Hatteras to Georges Bank (Table 1,
Waring et al. 1992). Datawere collected by oneteam that searched by naked eye and analyzed using DISTANCE (Buckland
et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but no corrections for g(0) or dive-time.
Variahility was estimated using bootstrap resampling techniques.

A population size of 194 (CV=0.18) and 529 (CV=0.19) fin whaleswas estimated from line transect aerial surveys
conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991). The study
areaincluded that covered in the CeTAP study plus severa additional continental slope survey blocks. Due to weather and
logistical constraints, several survey blocks south and east of Georges Bank were not surveyed. The datawere analyzed using
DISTANCE (Buckland et al. 1993; Laake et al. 1993), where the CV was estimated using the bootstrap option. The
abundance estimates do not include g(0) and were not pooled over platforms because the inter-platform calibration analysis
has not been conducted.

A population size of 2,700 (CV=0.59) fin whales was estimated from two shipboard line transect surveys conducted
during July to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region (Palka and Waring, in
prep.). Thispopulation sizeisaweighted-average of the 1991 and 1992 estimates, where each annual estimate was weighted
by the inverse of its variance. The data were collected during surveys designed to estimate abundance of harbor porpoises
(Palka1995). Two independent teams of observers on the same ship surveyed using naked eye in non-closing mode. Using
the product integral analytical method (Palka1995) and DISTANCE (Buckland et al. 1993; Laakeet al. 1993) the abundance
includes an estimate of school size-bias, if applicable, an estimate of g(0), probability of detecting a group on the track line,
but no correction for dive-time. Variability was estimated using bootstrap resampling techniques.

The best available current abundance estimate for the western North Atlantic finwhaleis 2,700 (CV=0.59) from the
1991-92 northern Gulf of Maine-lower Bay of Fundy linetransect surveysbecauseit isrelatively recent and coversthelargest
portion of the known habitat.

Table1. Summary of abundance estimates for the western North Atlantic fin whale. Month, year, and area covered during
each abundance survey, and resulting abundance estimate (N,.) and coefficient of variation (CV).

Month/Y ear Area Np ey CcV

spring & summer Cape Hatteras, NC

1978-1982 to Nova Scotia 4,680 0.23
Cape Hatteras, NC

Jun-Jul 1991 to Georges Bank, 35 0.56
shelf edge only
Cape Hatteras, NC " "

Aug-Sep 1991 to Nova Scotia 194 and 529 0.18 and 0.19

Jul-Sep 1991 and N. Gulf of Maine

1992 and Bay of Fundy 2,700 0.59

* from data collected on the Twin Otter and AT-11, respectively.

Minimum Population Estimate
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The minimum population estimateis the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution as specified by
Wade and Angliss (1997). The best estimate of abundance for fin whalesis 2,700 (CV=0.59). The minimum population
estimate for the western North Atlantic fin whaleis 1,704 (CV=0.59).

Current Population Trend

There are insufficient data to determine population trends for this species. Even at a conservatively estimated rate
of increase, however, the numbers of fin whales may have increased substantially in recent years (Hain et al. 1992).
CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Based on photographically identified fin
whales, Agler et al. (1993) estimated that the gross annual reproduction rate was at 8%, with amean calving interval of 2.7
years.

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased on
theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the constraints
of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) isthe product of minimum population size, one-half the maximum productivity
rate, and a“recovery” factor (Wade and Angliss 1997). The minimum population sizeis 1,704 (CV=0.59). The maximum
productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for endangered, depleted,
threatened stocks, or stocks of unknown statusrel ativeto optimum sustai nable popul ation (OSP) isassumed to be 0.10 because
thefinwhaleislisted asendangered under the Endangered SpeciesAct (ESA). PBR for thewestern North Atlanticfinwhale
is3.4.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The number of fin whales taken at three whaling stations in Canada from 1965-71 totaled 3,528 whales (Mitchell
1974). Reportsof non-directed takes of fin whales are fewer over thelast two decadesthan for other endangered large whales
such as right and humpback whales. There was no reported fishery-related mortality or serious injury to fin whales in
fisheriesobserved by NMFS during 1991-95. Therearearelatively small number of records of fin whalesimpacted by fishery
interaction/entanglement or vessel collisions.

Fishery Information

No fishery-related mortality or serious injury of fin whales was reported in the Sea Sampling by-catch database;
therefore, no detailed fishery information is presented here.

A review of 13 records of stranded or floating (dead or injured) fin whales for the period 1992-1995 on file at
NER/NMFS showed that three had fishery interactions: two had net or rope marks, and one had line through the mouth and
around the tail.

Because of the large role of fin whales in their ecosystem (Hain et al. 1992), there is likely a link between the
abundance of fin whales and the fishery resources. Foreign fishing activities in the 1960s and 70s may have been more
important ecologically to the fin whale, as compared to direct interactions, since these activities over-exploited severa fish
stocks (i.e., herring, mackerel, etc.) that are known fin whale prey. On the other hand, Sissenwine et al. (1984) speculated
that fin whales contributed to the demise of the already overfished Georges Bank herring stock in the mid- and late 1970s.

Other Mortality

Of 18 fin whale records from the period 1991-1995 in the Smithsonian Institution's Marine Mammal database,
there are four records with ship collision, boat strike, and/or propeller scars noted. Whether these constituted seriousinjury
or were the proximal cause of the mortality in every instance is unknown. It does suggest that ship strikes do occur on fin
whales. Thisisasmall number of individuals relative to the size of the population. For both types of human impacts (ship
strikes or net entanglement), carcasses in advanced decomposition, unrecovered, and/or not necropsied represent *lost data’ .

STATUS OF STOCK
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The status of thisstock relativeto OSPinthe U.S. Atlantic EEZ isunknown, but the speciesislisted as endangered
under the ESA. There are insufficient data to determine the population trends for fin whales. The total fishery-related
mortality and serious injury for this stock is less than 10% of the calculated PBR and can be considered insignificant and
approaching zero mortality and seriousinjury rate. Any fishery-related mortality would beillegal becausethereisno recovery
plan currently in place. Thisisastrategic stock because the fin whale is listed as an endangered species under the ESA.
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July 1995
SEI WHALE (Balaenoptera borealis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Indications are that, at least during the feeding season, the sei whale population is centered in northerly waters,
perhaps on the Scotian Shelf (Mitchell and Chapman 1977). The southern portion of the species' range during spring and
summer includes the northern portions of the U.S. Atlantic Exclusive Economic Zone (EEZ) — the Gulf of Maine and
Georges Bank. The period of greatest abundance there isin spring, with sightings concentrated along the eastern margin of
Georges Bank and into the Northeast Channel area, and along the southwestern edge of Georges Bank in the area of
Hydrographer Canyon (CeTAP 1982). The sei whaleisgenerally found in the deeper waters characteristic of the continental
shelf edgeregion (Hainet al. 1985). Mitchell (1975) similarly reported that sei whales off Nova Scotiawere often distributed
closer to the 2,000 m depth contour than were fin whales.

Thisgeneral offshore pattern of sei whaledistribution isdisrupted during episodic incursionsinto more shallow and
inshore waters. The sei whale, like the right whale, is largely planktivorous — feeding primarily on euphausiids and
copepods. In years of reduced predation on copepods by other predators, and thus greater abundance of this prey source, sei
whales are reported in more inshore locations, such as the Great South Channel and Stellwagen Bank areas (R.D. Kenney,
pers. comm.; Payne et al. 1990). An influx of sei whales into the southern Gulf of Maine occurred in the summer of 1986
(Schilling et al. 1992).

Based on analysis of records from the Blandford, Nova Scotia, whaling station, where 825 sei whales were taken
between 1965 and 1972, Mitchell (1975) described two "runs’ of sei whales, in June-July and in September-October. He
speculated that the sei whale popul ation migrates from south of Cape Cod and along the coast of eastern Canadain June and
July, and returns on a southward migration again in September and October; however, such amigration remains unverified.

Mitchell and Chapman (1977) reviewed the sparse evidence on stock identity of northwest Atlantic sei whales, and
suggested two stocks— aNova Scotiastock and aL abrador Seastock. The Nova Scotian stock includesthe continental shelf
watersof the northeastern U.S., and extends northeastward to south of Newfoundland. The Scientific Committee of the IWC,
while adopting these general boundaries, noted that the stock identity of sei whales (and indeed all North Atlantic whales)
wasamajor research problem (Donovan 1991). Inthe absence of evidenceto the contrary, the proposed IWC stock definition
is provisionally adopted.

POPULATION SIZE

Thetotal number of sl whalesintheU.S. Atlantic EEZ isunknown. However, two abundance estimatesare available
for portions of the sei whale habitat (Table 1): from Nova Scotia during the 1970's, and in the U.S. Atlantic EEZ during the
spring of 1978-82.

Mitchell and Chapman (1977), based on tag-recapture data, estimated the Nova Scotia, Canada, stock to contain
between 1,393 and 2,248 sei whales (Table 1). Based on census data, they estimated a minimum Nova Scotian population
of 870 sai whales.

A population size of 253 sei whales (CV=0.63) was estimated from an aerial survey program conducted from 1978
to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia (Table 1;
CeTAP 1982). Theestimate is based on data collected during the spring when the greatest proportion of the population off
the northeast U.S. coast appeared in the study area. This estimate does not include a correction for dive-time or g(0), the
probability of detecting an animal group on the track line. This estimate may not reflect the current true population size
because of its high degree of uncertainty (e.g., large CV), its old age, and it was estimated just after cessation of extensive
foreign fishing operationsin the region. There are no recent abundance estimates for the sei whale.
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Table1. Summary of abundance estimates for the western North Atlantic sei whale. Month, year, and area covered during
each abundance survey, and resulting abundance estimate (N,.) and coefficient of variation (CV). Unk=Unknown.

Month/Y ear Area Np ey CcVv
1966 - 1972 Nova Scotia, 1,39310 2,248 Unk
Canada

Cape Hatteras, NC

spring 1978-82 to Nova Scotia

253 0.63

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution as specified by
Wade and Angliss (1997). A current minimum population size cannot be estimated because there are no current abundance
estimates (within the last 10 years).

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. Thisvalueis based on theoretical modeling showing that cetacean
populations may not grow at rates much greater than 4% given the constraints of their reproductive life history (Barlow et
al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) isthe product of minimum population size, one-half the maximum productivity
rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size is unknown. The maximum
productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for endangered, depleted,
threatened stocks, or stocks of unknown statusrel ativeto optimum sustai nable popul ation (OSP) isassumed to be 0.10 because
the sel whaleislisted as endangered under the Endangered SpeciesAct (ESA). PBR for the western North Atlantic sei whale
is unknown because the minimum population size is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There arefew if any dataon fishery interactions or human impacts. Therewas no reported fishery-related mortality
or serious injury to sl whales in fisheries observed by NMFS during 1991-1995. There are no reports of mortality,
entanglement, or injury in the NEFSC or NE Regional Office databases; however, thereisareport of aship strike. The New
England Aquarium documented a sei whal e carcass hung on the bow of acontainer ship asit docked in Boston on November
17, 1994. The crew estimated that the whale had been hung on the bow for approximately four days prior to the ship’s
arriving in port.

Fishery Information
There have been no reported entanglements or other interactions between sei whales and commercia fishing
activities; therefore there are no descriptions of fisheries.

STATUSOF STOCK

The status of this stock relativeto OSPin the U.S. Atlantic EEZ is unknown, but the speciesislisted as endangered
under the ESA. Thereareinsufficient datato determinethe population trendsfor sei whales. Thetotal level of human-caused
mortality and serious injury is unknown, but it is believed to be insignificant and approaching a zero mortality and serious
injury rate. Any fishery-related mortality would be unlawful because there is no recovery plan currently in place. Thisisa
strategic stock because the sei whaleis listed as an endangered species under the ESA.
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August 1997

MINKE WHALE (Balaenoptera acutorostrata):
Canadian East Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Minke whales have a cosmopolitan distribution in
polar, temperate and tropical waters. In the North Atlantic

g T i A
there are four recognized populations — Canadian east coast, | .-~ fi : i ME § .%v*‘"'ﬂ'r}ﬁ"' P
west Greenland, central North Atlantic, and northeastern £ 1@_‘;?_".7'?- 3 iln'i,} M ot
North Atlantic (Donovan 1991). These four population g R sl e
divisions were defined by examining segregation by sex and i _ “,5.,1
length, catch distributions, sightings, marking data and pre- : i _ﬁ:".-- 4 w
existing ICES boundaries; however, there is very little data . P LR S v
from the Canadian east coast population. bt Ly Ll

Minke whales off the eastern coast of the United . -
States are considered to be part of the Canadian east coast o : )
population, which inhabits the area from the eastern half of — g T s
Davis Strait out to 45°W and south to the Gulf of Mexico. ¥ &
The relationship between this and the other three populations
is uncertain. It is also uncertain if there are separate stocks £
within the Canadian east coast population. 4

The minke whale is the third most abundant large !
whale in the U.S. Atlantic Exclusive Economic Zone (EEZ). }_,L G T
It is common and widely distributed (CeTAP 1982). There if’*-. iteE
appears to be a strong seasonal component to minke whale | ' - 1995 Asrial Surveys
distribution. Spring and summer are times of relatively T
widespread and common occurrence, and during thistimethey _

are most abundant in New England waters. During fall, in
New England waters, there are fewer minke whales, while
during winter, the species appears to be largely absent. Like
most other baleen whales, the minke whal e generally occupies

Figure 1. Distribution of minke whale sightings from NEFSC
shipboard and aerial surveys during the summer in 1990-1995.
|sobaths are at 100 m and 1,000 m.

the continental shelf proper, rather than the continental shelf edge region. Records summarized by Mitchell (1991) hint at
apossiblewinter distribution in the West Indies and in mid-ocean south and east of Bermuda. Aswith several other cetacean

species, the possibility of a deep-ocean component to distribution exists but remains unconfirmed.

POPULATION SIZE

Thetotal number of minkewhalesin the Canadian East Coast popul ation isunknown. However, three estimates
are available for portions of the habitat — a 1978-1982 estimate (CeTAP 1982), a shipboard survey estimate from the
summers of 1991 and 1992, and a shipboard estimate from June-July 1993 (Table 1; Figure 1).

A population size of 320 minkewhales (CV=0.23) wasestimated from an aerial survey program conducted from
1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia
(Table 1; CeTAP 1982). The estimate is based on spring data because the greatest proportion of the population off the
northeast U.S. coast appeared in the study area during this season. This estimate does not include a correction for dive-
time or g(0), the probability of detecting an animal group onthetrack line. Thisestimate may not reflect the current true
population size because of itsold age, and it was estimated just after cessation of extensive foreign fishing operationsin
the region.

A population size of 2,650 (CV=0.31) minke whales was estimated from two shipboard line transect surveys
conducted during July to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region. This
population sizeis aweighted-average of the 1991 and 1992 estimates, where each annual estimate was weighted by the
inverseof itsvariance. Thedatawere collected during surveysdesigned to estimate abundance of harbor porpoises (Palka
1995). Two independent teams of observers on the same ship surveyed using naked eye in non-closing mode. Using
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the product integral analytical method (Palka 1995) and DISTANCE (Buckland et al. 1993; Laake et al. 1993) the
abundance includes an estimate of school size-bias, if applicable, an estimate of g(0), probability of detecting agroup on
the track line, but no correction for dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 330 minke whales (CV=0.66) was estimated from a June and July 1993 shipboard line
transect sighting survey conducted principally between the 200 and 2,000m isobaths from the southern edge of Georges
Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data were
collected by two alternating teamsthat searched with 25x 150 binocul arsand were analyzed using DI STANCE (Buckland
et al. 1993; Laake et al. 1993). Estimatesinclude school size-bias, if applicable, but do not include correctionsfor g(0)
or dive-time. Variability was estimated using bootstrap resampling techniques.

There are no estimates of abundancefor this speciesin Canadian watersthat liefarther north or east of the above
survey’s study area.

The best available current abundance estimate for minke whalesis 2,650 (CV=0.31) as estimated from the July
to September 1991 and 1992 shipboard line transect surveys because this survey isfairly recent and provided the most
complete coverage of the known habitat.

Tablel. Summary of abundance estimatesfor Canadian East Coast minkewhales. Month, year, and areacovered during
each abundance survey, and resulting abundance estimate (N,.) and coefficient of variation (CV).

Month/Y ear Area Npest CV
. Cape Hatteras, NC

spring 1978-82 to Nova Scotia 320 0.23
N. Gulf of Maine

Jul -Sep 1991-92 and Bay of Fundy 2,650 0.31
Georges Bank to

Jun-Jul 1993 Scotian shelf, shelf 330 0.66
edge only

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and Angliss (1997). The best estimate of abundance for minke whalesis 2,650 (CV=0.31). The
minimum population estimate for Canadian East Coast minke whale is 2,053 (CV=0.31).

Current Population Trend
There are insufficient data to determine population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be
used to estimate net productivity include: females mature when 6-8 years old; pregnancy rates are approximately 0.86
to 0.93; thus, the calving interval is between 1 and 2 years; calves are probably born during October to March, after 10
to 11 monthsgestation; nursing lastsfor lessthan 6 months; maximum agesare not known, but for Southern Hemisphere
minke whales the maximum age appears to be about 50 years (Katona et al. 1993; IWC 1991).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL
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Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a“recovery” factor (Wade and Angliss 1997). The minimum population sizeis 2,053 (CV=0.31).
The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened, or stocks of unknown status relative to optimum sustainable population (OSP) is
assumed to be 0.5 because this stock is of unknown status. PBR for the Canadian east coast minke whaleis 21.

ANNUAL HUMAN-CAUSED MORTALITY AND INJURY

Minke whales have been and are still being hunted in the North Atlantic. From the Canadian East Coast
popul ation, documented whaling occurred from 1948 to 1972 with atotal kill of 1,103 animals(IWC 1992). Animalsfrom
other North Atlantic populations are presently still being harvested at low levels.

Minke whal es takes have been observed in U.S. watersin the Japanese tunalongline, New England sink gillnet,
Atlantic drift gillnet, bluefin tuna purse seine fisheries, and in fish traps and fish weirs; though all takes have not resulted
in amortality. A minke whale was caught and released in the Japanese tuna longline fishery in 3,000 m of water, south
of Lydonia Canyon on Georges Bank, in September 1986 (Waring et al. 1990). Two minkewhalesweretakeninthe New
England sink gillnet fishery. Thetakein July 1991, south of Penobscot Bay, Maine resulted in amortality (Table 2), and
the take in October 1992, off the coast of New Hampshire near Jeffreys Ledge was released alive. Four minke whale
mortalitieswere observed in the pelagic drift gillnet fishery during 1995 (Table 2). One minkewhalewasreported caught
in abluefin tuna purse seine off Stellwagen Bank in 1991 and released uninjured .(D. Beach, NMFS NE Regional Office,
pers. comm.). Read (1994) reported that a minke whale was found dead in a Rhode Island fish trap in 1976, and that a
minke whale was trapped and released alive in a herring weir off northern Maine in 1990.

In U.S. waters, an entanglement database maintained by NE Regional Officefor 1975-1992 includes 36 records
of minke whales. The gear includes unspecified fishing net, unspecified cable or line, fish trap, welirs, seines, gillnets,
and lobster gear. A review of theserecordsisnot complete, but preliminary summaries are reported below. Animmature
female minke whale, entangled with line around the tail stock, came ashore on the Jacksonville, Florida, jetty on 31
January 1990, and on 15 March 1992, ajuvenile female minke whale with propeller scars was found floating east of the
St. Johns channel entrance (R. Bonde, USFWS, Gainesville, FL, pers. comm.). The 1997 List of Fisheries (62FR33,
January 2, 1997) reported seven minke whale mortalities and serious injuries have been attributed to the lobster fishery
during 1990 to 1994.

In Canadian waters, information about minke whale interactions with fishing gear is not well quantified or
recorded in most parts of Canada, though some records are available. The following were reported in Read (1994). Six
minke whales were reported entangled in gillnets in Newfoundland and Labrador during 1989. One of these animals
escaped towing gear, therest died. Five minke whaleswere entrapped and died in Newfoundland cod traps during 1989.
During 1980 and 1990, 15 of 17 minke whales were released alive from herring weirsin the Bay of Fundy. 1n 1990, ten
minke whales were trapped in the Bay of Fundy weirs, but al were released alive. Due to the formation of a cooperative
program between Canadian fishermen and biologists it is expected that in the future more minke whales will be able to
be released alive (A. Westgate, pers. comm.). Salmon gillnets in Canada have taken a few minke whales. In
Newfoundland in 1979, one minke whale died in asalmon net. Between 1979 and 1990, it was estimated that 15% of the
minke whale takes were in salmon gillnets.

Accurate estimates of human-caused mortality are not available because it is likely that many entanglements,
injuries, and mortalities go unobserved and/or unrecorded, and existing data are fragmentary. Total annual estimated
average fishery-related mortality and serious injury to this stock in the Atlantic in fisheries observed by NMFS during
1990-1995 was 2.5 minke whales (CV = 0.97), though the total from all fisheries is unknown. After U.S. stranding
records are audited an updated mortality and serious injury estimate will be made.

Fishery Information

Dataon current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasiinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vesselsfishing off the Grand Banks (Tail of the Banks)
and provides observer coverage of vessels fishing south of Cape Hatteras.
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Asdescribed, minke whale takes have been observed in U.S. watersin the Japanese tunalongline, New England
sink gillnet, Atlantic drift gillnet, bluefin tuna purse seine fisheries, and in fish traps and fish weirs; though all takes have
not resulted in a mortality.

Prior to 1977, there was no documentation of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. With implementation of the Magnuson Fisheries Conservation and Management Act
in that year, an observer program was established which has recorded fishery data and information of incidental by-catch
of marine mammals. 1n 1982, there were 112 different foreign vessels; 16%, or 18, were Japanese tunalongline vessels
operating along the U.S. east coast. This was the first year that the Northeast Regional Observer Program assumed
responsibility for observer coverage of the longline vessels. Between 1983 and 1988, the number of Japanese longline
vessels operating within the EEZ each year were 3, 5, 7, 6, 8, and 8, respectively. Observer coverage was 100%. No
mortalities were observed, but one animal was released alive in September 1986 (Waring et al. 1990).

There are approximately 349 vessels (full and part time) in the New England multispecies sink gillnet fishery
(Walden 1996). Observer coveragein trips has been 1%, 6%, 7%, 5%, 7% and 5% for years 1990 to 1995 (Table 2). The
fishery has been observed in the Gulf of Maine and in Southern New England. One mortality was observed in thisfishery
in 1991. Estimated fishery-related mortality and serious injury attributable to this fishery was ten minke whales (CV =
0.97) in 1991 (Northridge 1996). Annual estimated average fishery-related mortality and seriousinjury to thisstock in
the Atlantic during 1990-1995 attributable to the New England sink gillnet fishery was 1.7 minke whales (CV = 0.97)
(Table 2).

The estimated total number of hauls in the Atlantic pelagic drift gillnet fishery increased from 714 in 1989 to
1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of hauls
in1991, 1992, 1993, 1994 and 1995 were 233, 243, 232, 197 and 164 respectively. Fifty-nine different vessel s participated
in this fishery at one time or another between 1989 and 1993. In 1994 and 1995 there were 12 and 11 vessels,
respectively, in the fishery (Table 2). Observer coverage, expressed as percent of sets observed, was 8% in 1989, 6% in
1990, 20%in 1991, 40% in 1992, 42% in 1993, 87% in 1994 and 99% in 1995 (Table 2). Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a southern
or winter stratum, and a northern or summer stratum. Minke whaleswere caught in thisfishery only in 1995. Estimates
of thetotal by-catch, for each year from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates,
by strata (Northridge 1996). Estimates of total annual by-catch for 1994 and 1995 were estimated from the sum of the
observed caught and the product of the average bycatch per haul and number of unobserved hauls as recorded in SEFSC
logbooks. Variances were estimated using bootstrap re-sampling techniques. Estimated annual fishery-related mortality
and seriousinjury (CV in parentheses) was 0 for 1989 to 1994 and 4 (0) for 1995; estimated average annual mortality and
seriousinjury related to this fishery during 1991-1995 was 0.8 minke whales (CV=0.00).

The Canadian groundfish gillnet fishery isimportant and widespread. Many fisherman hold groundfish gillnet
licenses but the number of active fisherman are unknown. 1n 1989, approximately 6,800 licenseswereissued to fishermen
along the southern coast of Labrador, and northeast and southern coast of Newfoundland. In the Gulf of St. Lawrence,
there were about 3,900 licensesissuedin 1989, whilein the Bay of Fundy and southwestern Nova Scotia 659 licenseswere
issued.

The Atlantic Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to September,
depending onthelocation. In southern and eastern Newfoundland, and L abrador during 1989, therewere 2,196 gear units
used, where each gear unit consist of a net 91 m long. There is no effort data available for the Greenland fishery.
However the fishery was stopped in 1993 as aresult of an agreement between the fishermen and North Atlantic Salmon
Fund (Read 1994). There was no reported fishery-related mortality or serious injury to minke whales in this fishery.

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979. That number was estimated
to have grown to about 7,500 in 1980. The cod trap fishery in Newfoundland closed in 1993 due to the depleted
groundfish resources.

In U.S. and Canadian waters the herring weir fishery occurs from May to September each year along the
southwestern shore of the Bay of Fundy, and scattered along the western Nova Scotiaand northern Maine coasts. 1n 1990
there were 180 active weirs in western Bay of Fundy, and 56 active weirsin Maine (Read 1994). There was no reported
fishery-related mortality or serious injury to minke whalesin thisfishery in U.S. Atlantic EEZ waters .
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Table 2. Summary of the incidental mortality of minke whales (Balaenoptera acutorostrata) by commercia fishery
including the years sampled (Y ears), the number of vessels active within thefishery (Vessels), thetype of dataused (Data
Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed
Mortality), theestimated annual mortality (Estimated Mortality), theestimated CV of theannual mortality (Estimated CV)
and the mean annual mortality (CV in parentheses).

Fishery Years | Vessels | DataType! | Observer | Observed | Estimated |Estimated| Mean
Coverage? | Mortdity | Mortality CVs Annual
Mortality
New England 90-95 349 Obs. Data | .01, .06, [ 0,1,0,0, | 0,10,0, |0O,.97,0, 17
Multispecies Weighout | .07, .05, 0,0 0,0,0 0,0,0 (.97)
Sink Gillnet .07, .05
Pelagic Drift 91-95 | 1994=12* | Obs. Data | .20, .40, | 0,0,0,0, | 0,0,0, 0, 0 0.8
Gillnet® 1995=11 | Logbook 42, .87, 4 4.0° (0)
.99

TOTAL 25
(.97)

! Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and total
landings are used as ameasure of total effort for the sink gillnet fishery. Mandatory logbook (Logbook) dataare
used to measure total effort for the pelagic drift gillnet fishery, and these data are collected at the Southeast
Fisheries Science Center (SEFSC).

2The observer coverage for the sink gillnet fishery isthe number of trips, and for the pelagic drift gillnet fishery the unit
of effort isa set.

% For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. This method is described in Northridge (1996). In 1994 and 1995, observer coverage
increased substantially, and bycatch rates were not pooled for this period (Bisack, in prep.).

#1994 and 1995 shown, other years not available on an annual basis.

5 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume the
vessel fished 1.4 sets per day as estimated from the 1995 Sea Sampling data, the point estimate may increase by
0.42 animals. However, the SEFSC mandatory |ogbook datawastaken at face value, and thereforeit was assumed
that 1 set was fished within thistrip, and the point estimate would then increase by 0.03 animals.

Other Mortality

Minke whales inhabit coastal waters during much of the year and are subject to collision with vessels. In one
record in the NE Regiona Office marine mammal stranding database, on 7 July 1974, the necropsy suggested a vessel
collision.

Because minke whales inhabit coastal waters during much of the year, they may be affected by pollution. For
example, thelevelsof polychlorinated bi phenylsin blubber from minkewhalesinthe St. Lawrence estuary in Canadawere
high (Gaskin 1985).

Indirect impactson prey speciesarealso possible. Fishinthediet of minkewhalesinclude herring, capelin, cod,
pollock, salmon, mackerel and sand lance. All of these species, except sand lance, are commercially harvested; and cod
and pollock are considered as fully exploited or overexploited (NMFS 1993). Consequentially, the abundance and
distribution of minke whales may be affected by the commercial fishing of the above fish and squid species.

STATUS OF STOCK

The status of minkewhales, relativeto OSP, inthe U.S. Atlantic EEZ isunknown. Theminkewhaleisnot listed
as endangered under the Endangered Species Act (ESA). In Canada, the Cetacean Protection Regulations of 1982,
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promulgated under the standing Fisheries Act, prohibit the catching or harassment of all species of cetaceans. There are
insufficient datato determine the population trends for this species. Thetotal fishery-related mortality and seriousinjury
for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and
approaching zero mortality and seriousinjury rate. Thisisnot astrategic stock because estimated fishery-related mortality
and seriousinjury does not exceed PBR and the minke whaleis not listed as athreatened or endangered species under the
ESA.
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July 1995
BLUE WHALE (Balaenoptera musculus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thedistribution of the bluewhale, Balaenoptera musculus, in thewestern North Atlantic generally extendsfrom
the Arctic to at least mid-latitudes. Blue whales are most frequently sighted in the waters off eastern Canada, with the
majority of recent records from the Gulf of St. Lawrence (Sears et al. 1987). The species was hunted around
Newfoundland inthefirst half of the 20th century (Sergeant 1966). The present Canadian distribution, broadly described,
is spring, summer, and fall in the Gulf of St. Lawrence, especially along the north shore from the St. Lawrence River
estuary to the Strait of Belle Isle and off eastern Nova Scotia. The species occurs in winter off southern Newfoundland
and also in summer in Davis Strait (Mansfield 1985).

The blue whale is best considered as an occasiona visitor in U.S. Atlantic Exclusive Economic Zone (EEZ)
waters, which may be the current southern limit of itsrange (CeTAP 1982; Wenzel et al. 1988). All of thefive sightings
described in the foregoing two references were in August. 'Y ochem and Leatherwood (1985) summarized records that
suggested an occurrence of this species south to Florida and the Gulf of Mexico, although the actual southern limit of the
species range is unknown.

The bluewhale may be nomadic and open-oceanin habitat. Inoneexample, anindividual wastracked from near
Newfoundland to south of Bermuda (Gagnon and Clark 1993).

POPULATION SIZE

Little is known about the population size of blue whales except for in the Gulf of St. Lawrence area. Here, 308
individuals have been catalogued (Sears et al. 1987). Mitchell (1974) estimated that the blue whale population in the
western North Atlantic may number only in the low hundreds. R. Sears (pers. comm.) suggests that no present evidence
exists to refute this estimate.

Minimum Population Estimate
The 308 recognizableindividualsfrom the Gulf of St. Lawrence areawhich were catalogued by Searset al. (1987)
is considered to be a minimum population estimate.

Current Population Trend
There are insufficient data to determine population trends for this species. Off west and southwest Iceland, an
increasing trend of 4.9% ayear was reported for the period 1969-1988 (Sigurjonsson and Gunnlaugsson 1990).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity ratewasassumedto be0.04. Thisvalueisbased ontheoretical modeling showing that cetacean
populations may not grow at rates much greater than 4% given the constraints of their reproductive life history (Barlow
et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a" recovery” factor (Wadeand Angliss1997). Theminimum population sizeis 308 (CV=unknown).
The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)
isassumed to be 0.10 because the blue whale islisted as endangered under the Endangered Species Act (ESA). PBR for
the western North Atlantic blue whale is 0.6.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
There are no records of fishery-related mortality or serious injury to blue whalesin the U.S. Atlantic EEZ.
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Fishery Information
No fishery information is presented because there are no observed fishery-related mortalities or serious injury.

STATUSOF STOCK

The status of this stock relative to OSP in the U.S. Atlantic EEZ is unknown, but the species is listed as
endangered under the ESA. There are insufficient data to determine population trends for blue whales. Thetotal level
of human-caused mortality and serious injury is unknown, but it is believed to be insignificant and approaching a zero
mortality and serious injury rate. Any fishery-related mortality would be unlawful because there is no recovery plan
currently in place. Thisisastrategic stock because the blue whale is listed as an endangered species under the ESA.
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August 1997
SPERM WHALE (Physeter macrocephalus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The distribution of the sperm whale in the U.S.
EEZ occurs on the continental shelf edge, over the
continental slope, and into mid-ocean regions (Figure 1). 5 bl i 07 Ve T o
Waring et al. (1993) suggest that this offshore distribution A T R v A B
is more commonly associated with the Gulf Stream edge A o g T
and other features. However, the sperm whales that occur : ¥ . L
in the eastern U.S. EEZ likely represent only a fraction of ] ' P
the total stock. The nature of linkages of the U.S. habitat I ; A
with those to the south, north, and offshore is unknown. LT R £ T V5
Historical whaling records compiled by Schmidly (1981) : | e
suggested an offshore distribution off the southeast U.S.,, L T ik oM ]
over the Blake Plateau, and into deep ocean. In the ~ had by P
southeast Caribbean, both large and small adults, aswellas | = =~ o ,
calvesand juvenilesof different sizesarereported (Watkins ' ' :
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et al. 1985). Whether the northwest Atlantic populationis 3 ; . ki .

discrete from the northwestern or northeastern Atlantic is . ¥ -{“L ,_'

currently unresolved. Thereexistsonetag returnof amale | =.-'it B e

tagged off BrownsBank (NovaScotia) in 1966 and returned §oode G g
from Spainin 1973. i ;e

L ! 19405
In the U.S. EEZ waters, there appearsto bea | | & 1985 Aerlal Surveys

distinct seasonal cycle(CeTAP 1982; Scott and Sadove | =~ ¢
1997). In winter, sperm whales are concentrated east and
northeast of Cape Hatteras. In spring, the center of Figure 1. Distribution of sperm whale sightings from NEFSC
distribution shifts northward to east of Delaware and shipboard and aerial surveys during the summer in 1990-1995.
Virginia, and is widespread throughout the central portion ~ Isobaths are at 100 mand 1,000 m.

of the mid-Atlantic bight and the southern portion of

Georges Bank. In summer, the distribution is similar but now also includes the area east and north of Georges Bank and
into the Northeast Channel region, as well as the continental shelf (inshore of the 100m isobath) south of New England.
Inthefall, sperm whale occurrence south of New England on the continental shelf isat itshighest level, and thereremains
acontinental shelf edge occurrence in the mid-Atlantic bight.

Similar inshore (< 200m) observations have been made on the eastern Scotian Shelf, particularly in the region
of “the Gully” (Whitehead et al. 1991).

Geographic distribution of sperm whales may be linked to their social structure and their low reproductive rate
and both of these factors have management implications. Several basic groupingsor social unitsare generally recognized
— nursery schools, harem or mixed schools, juvenile or immature schools, bachelor schools, bull schools or pairs, and
solitary bulls (Best 1979; Whitehead et al. 1991). Thesegroupings have adistinct geographical distribution, withfemales
and juveniles generally based in tropical and subtropical waters, and males more wide-ranging and occurring in higher
latitudes. The basic socia unit of the sperm whale appears to be the mixed school of adult females plus their calves and
some juveniles of both sexes, normally numbering 20-40 animalsin all. Thereis evidence that some social bonds persist
for many years.

POPULATION SIZE

Total number of sperm whales off the U.S. or Canadian Atlantic coast are unknown, athough seven estimates
from selected regions of the habitat do exist for select time periods (Table 1): spring and summer of 1978-82, August 1990,
June-July 1991, August-September 1991, June-July 1993, August 1994, and July-September 1995. These surveys were
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conducted in continental shelf edge and deeper oceanic waters. Sightingswere almost exclusively in the continental shelf
edge and continental slope areas (Figure 1).

A population size of 219 sperm whales (CV=0.36) was estimated from an aerial survey program conducted from
1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia
(Table1; CeTAP 1982). The estimateis based on an inverse variance weighted pooling of spring and summer data. An
average of these seasons were chosen because the greatest proportion of the population off the northeast U.S. coast
appeared in the study area during these seasons. This estimate does not include corrections for dive-time or g(0), the
probability of detecting an animal group on thetrack line. This estimate may not reflect the current true population size
because of its high degree of uncertainty, itsold age, and it was estimated just after cessation of extensive foreign fishing
operations in the region.

A population size of 338 (CV=0.31) sperm whales was estimated from an August 1990 shipboard line transect
sighting survey, conducted principally aong the Gulf Stream north wall between Cape Hatteras and Georges Bank (Table
1; Anon. 1990; Waring et al. 1992). Data were collected by one team that searched by naked eye and analyzed using
DISTANCE (Buckland et al. 1993; Laakeet al. 1993). Estimatesinclude school size-bias, if applicable, but do notinclude
corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 736 (CV=0.36) sperm whales was estimated from a June and July 1991 shipboard line
transect sighting survey conducted primarily between the 200 and 2,000m isobaths from Cape Hatteras to Georges Bank
(Table 1; Waring et al. 1992). Data were collected by one team that searched by naked eye and analyzed using
DISTANCE (Buckland et al. 1993; Laakeet al. 1993). Estimatesinclude school size-bias, if applicable, but no corrections
for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 705 (CV=0.66) and 337 (CV=0.50) sperm whales was estimated from line transect aerial
surveys conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991).
The study areaincluded that covered in the CeTAP study plus several additional continental slope survey blocks. Dueto
weather and logistical constraints, several survey blocks south and east of Georges Bank were not surveyed. The datawere
analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993), where the CV was estimated using the bootstrap
option. The abundance estimates do not include g(0) and were not pooled over platforms because the inter-platform
calibration analysis has not been conducted.

A population size of 116 (CV=0.40) sperm whales was estimated from a June and July 1993 shipboard line
transect sighting survey conducted principally between the 200 and 2,000m isobaths from the southern edge of Georges
Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data were
collected by two alternating teamsthat searched with 25x150 binoculars and were analyzed using DISTANCE (Buckland
et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but do not include corrections for g(0)
or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 623 (CV=0.52) sperm whales was estimated from an August 1994 shipboard line transect
survey conducted within a Gulf Stream warm-core ring located in continental slope waters southeast of Georges Bank
(Table 1; Anon. 1994). Data were collected by two alternating teams that searched with 25x150 binoculars and an
independent observer who searched by naked eye from a separate platform on the bow. Data were analyzed using
DISTANCE (Buckland et al. 1993; Laakeet al. 1993). Estimatesinclude school size-bias, if applicable, but do notinclude
corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population sizeof 2,698 (CV=0.67) sperm whaleswas estimated from aJuly to September 1995 sighting survey
conducted by two shipsand an airplanethat covered watersfrom Virginiato the mouth of the Gulf of St. Lawrence (Table
1; Palkaand Waring, in prep.). Total track line length was 32,600 km (17,600 nmi). The ships covered waters between
the 50 and 1000 fathom contour lines, the northern edge of the Gulf Stream, and the northern Gulf of Maine/Bay of Fundy
region. The airplane covered waters in the Mid-Atlantic from the coastline to the 50 fathom contour line, the southern
Gulf of Maine, and shelf waters off Nova Scotia from the coastline to the 1000 fathom contour line. Shipboard datawere
collected using atwo independent sighting team procedure and were analyzed using the product integral method (Palka
1995) and DISTANCE (Buckland et al. 1993). Shipboard estimates were corrected for g(0) and, if applicable, also for
school size-bias. Standard aerial sighting procedureswith two bubble windows and one belly window observer were used
during the aerial survey. An estimate of g(0) was not made for the aerial portion of the survey. Estimates do not include
corrections for dive-time. Variability was estimated using bootstrap resampling techniques.
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Becauseall the sperm whal e estimates presented herewerenot corrected for dive-time, they arelikely downwardly
biased and an underestimate of actual abundance. Given that the average dive-time of sperm whalesis approximately 45
min (Whitehead et al. 1991; Watkins et al. 1993), the bias may be substantial.

Although the stratification schemes used in the 1990-1995 surveys did not always sample the same areas or
encompass the entire sperm whale habitat, they did focus on segments of known or suspected high-use habitats off the
northeastern U.S. coast. The collective 1990-95 data suggest that, seasonally, at least several hundred sperm whales are
occupying thesewaters. The 1995 estimateis nearly eight-fold greater than CeTAP datafrom adecade previous. Sperm
whale abundance may increase offshore, particularly in association with Gulf Stream and warm-core ring features,
however, at present there is no reliable estimate of total sperm whale abundance in the western North Atlantic.

The best available current abundance estimate for the western North Atlantic sperm whaleis 2,698 (CV=0.67)
as estimated from the July to September 1995 line transect survey (Palka and Waring, in prep.) because this survey is
recent and provided the most complete coverage of continental shelf edge and continental slope waters off the northeast
U.S. coast.

Table1. Summary of abundance estimates for the western North Atlantic sperm whale. Month, year, and area covered
during each abundance survey, and resulting abundance estimate (N,.y) and coefficient of variation (CV).

Month/Y ear Area Npest CV

spring & summer Cape Hatteras, NC

1978-82 to Nova Scotia 219 0.36

Aug 1990 Gulf Stream 338 0.31
Cape Hatteras, NC

Jun-Jul 1991 to Georges Bank, 736 0.36
shelf edge only
Cape Hatteras, NC . "

Aug-Sep 1991 to Nova Scotia 705 and 337 0.66 and 0.50
Georges Bank to

Jun-Jul 1993 Scotian shelf, shelf 116 0.40
edge only
warm-core ring SE

Aug 1994 of Georges Bank 623 0.52
Virginiato Gulf of

Jul-Sep 1995 St Lawrence 2,698 0.67

* from data collected on the Twin Otter and AT-11, respectively.

Minimum Population Estimate

Theminimum population estimateisthelower limit of thetwo-tailed 60% confidenceinterval of thelog-normally
distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for sperm whales is 2,698 (CV=0.67). The minimum
population estimate for the western North Atlantic sperm whaleis 1,617 (CV=0.67).

Current Population Trend
There are insufficient data to determine the population trends for this species.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. While more is probably known about
spermwhalelifehistory in other areas, somelife history and vital ratesinformationisavailablefor the northwest Atlantic.
These include: calving interval is 3-4 years, lactation period is 24 months, gestation period is 14.5-16.5 months, births
occur mainly in July to November, length at birth is405 cm, length at sexual maturity 11.0-12.0 m for males, and 8.3-9.2
m for females, mean age at sexua maturity is 19 years for males and 9 years for females, and mean age at physical
maturity is 45 years for males and 30 years for females (Best 1974; Lockyer 1981).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a“recovery” factor (Wade and Angliss 1997). The minimum population sizeis 1,617 (CV=0.67).
The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)
is assumed to be 0.10 because the sperm whale is listed as endangered under the Endangered Species Act (ESA). PBR
for the western North Atlantic sperm whaleis 3.2.

ANNUAL HUMAN-CAUSED MORTALITY

Four hundred twenty-four sperm whaleswere harvested in the Newfoundland-L abrador area between 1904-1972
and 109 sperm whales were taken near Nova Scotiain 1964-1972 (Mitchell and Kozicki 1984) in a Canadian whaling
fishery. There was also awell-documented sperm whale fishery based on the west coast of Iceland. Other sperm whale
catches occurred near West Greenland, the Azores, Madeira, Spain, Spanish Morocco, Norway (coastal and pelagic),
Faroes, and British coastal. At present, because of their general offshore distribution, sperm whales are lesslikely to be
impacted by humans and those impacts that do occur arelesslikely to be recorded. There has been no complete analysis
and reporting of existing data on this topic for the western North Atlantic.

Only two records exist in the present NEFSC by-catch database. 1n July 1990, a sperm whale was entangled and
subsequently released (injured) from a pelagic drift gillnet near the continental shelf edge on southern Georges Bank.
During June 1995, one sperm whale was entangled with “ gear infaround several body parts’ then released injured from
apelagicdrift gillnet haul located on the shelf edge between Oceanographer and Hydrographer Canyons on Georges Bank.

Therewere no observed sperm whale mortalitiesin the U.S. Exclusive Economic Zone (EEZ) during 1991-1995.
There is no information on incidental mortality in fisheries in Canadian waters.

Fishery Information

Dataon currentincidental takesin U.S. fisheriesare availablefrom several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the
Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, but no mortalities or
seriousinjurieshave been documentedin the pelagic longline, pelagic pair trawl, New England multispeciessink gillnet,
mid-Atlantic coastal sink gillnet, or North Atlantic bottom trawl observed fisheries.

The estimated total number of haulsin the pelagic drift net fishery increased from 714 in 1989 to 1144 in 1990;
thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991, 1992,
1993, 1994 and 1995 were 233, 243, 232, 197 and 164 respectively. Fifty-ninevesselsparticipated inthisfishery between
1989 and 1993. In 1995 there were 11 vessels in the fishery. Observer coverage, percent of sets observed, was 8% in
1989, 6%in 1990, 20% in 1991, 40%in 1992, 42%in 1993, 87% in 1994 and 99%in 1995. The greatest concentrations
of effort were located along the southern edge of Georges Bank and off Cape Hatteras. Examination of the species
composition of the catch and locations of the fishery throughout the year, suggested that the pelagic drift gillnet fishery
be stratified into two strata, a southern or winter stratum, and anorthern or summer stratum. Estimates of total by-catch,
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for each year from 1989 to 1993, were obtai ned using the aggregated (pooled 1989-1993) catch rates, by strata, assuming
the 1990 injury was amortality (Northridge 1996). Estimated annual fishery-related mortality and seriousinjury (CV
in parentheses) was 2.2 sperm whalesin 1989 (2.43), 4.4in 1990 (1.77),0in 1991, 0in 1992, 0in 1993, 0in 1994 and
0in 1995. Estimated average annual mortality and serious injury related to this fishery during 1991-1995 was zero,
assuming the 1995 injured sperm whale was not a serious injury. The 1991-1995 time period provides a better
characterization of the current fishery. Table2 summarizesthe number of animalsreleased aliveand classified asinjured
or non-injured. It also includes the ratio of observed to estimated mortalities for this fishery.

Table 2. Summary of sperm whales (Physeter macrocephalus) released alive, by commercial fishery, years sampled
(Years), ratio of observed mortalities recorded by on-board observers to the estimated mortality (Ratio), the
number of observed animals released alive and injured (Injured), and the number of observed animals released
alive and uninjured (Uninjured)

Fishery Years Ratio Injured Uninjured

Pelagic Drift Gillnet 91-95 0,0,0,0,0 0,0,0,0,1* 0,0,0,0,0
'The observer recorded this animal being released alive and having the “gear in/around several body parts’.

STATUSOF STOCK

The status of thisstock relativeto OSPin U.S. Atlantic EEZ isunknown, but the speciesislisted as endangered
under the ESA. There are insufficient data to determine population trends. The current stock abundance estimate was
based upon a small portion of the known stock range. Total fishery-related mortality and seriousinjury for this stock is
lessthan 10% of the calculated PBR. Thisisastrategic stock because the speciesislisted as endangered under the ESA.
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August 1997
DWARF SPERM WHALE (Kogia simus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia simus) and the pygmy sperm whale (K. breviceps) appear to be distributed
worldwide in temperate to tropical waters (Caldwell and Caldwell 1989). Sightings of these animals in the northern
Gulf of Mexico occur primarily along the continental shelf edge and over the deeper waters off the continental shelf
(Mullinet al. 1991; NMFS unpublished data). Pygmy sperm whales and dwarf sperm whales are difficult to distinguish
and sightings of either species are often categorized as Kogia spp. There is no information on stock differentiation for
the Atlantic population.

POPULATION SIZE

Estimates of abundance were derived through the application of distance sampling analysis (Buckland et al.
1993) and the computer program DISTANCE (Laake et al. 1993) to sighting data collected during 21992 winter, visual
sampling, line-transect vessel survey of the U.S. Atlantic Exclusive Economic Zone (EEZ) waters between Miami,
Florida, and Cape Hatteras, North Carolina. Abundance was estimated for both species combined because the majority
of sightings were not identified to species, and both species are known to occur in the area. The estimated abundance
of dwarf sperm whales and pygmy sperm whales combined for the 1992 surveys was 420 animals (coefficient of
variation, CV =0.60) (Hansen et al. 1994). Dwarf sperm whale abundance alone cannot be estimated due to uncertainty
of speciesidentification of sightings.

Minimum Population Estimate
A best and minimum population size could not be estimated because of the uncertainty in species identification.

Current Population Trend
No information was available evaluate trends in population size.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a*“recovery” factor (Wade and Angliss 1997). The minimum population size is unknown. The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainabl e population (OSP)
isassumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic dwarf sperm whaleis
unknown because the minimum population size cannot be estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The level of past or current, direct, human-caused mortality of dwarf sperm whalesin the U.S. Atlantic EEZ
isunknown. Available information indicates there is likely little fisheries interaction with dwarf sperm whales in the
U.S. Atlantic EEZ.

Fisheries Information

Dataon currentincidental takesin U.S. fisheriesare availablefrom several sources. 1n 1986, NMFS established
amandatory logbook system for large pelagic fisheries. The Northeast Fisheries Science Center (NEFSC) Sea Sampling
Observer Program initiated in 1989, and sincethat year several fisherieshave been covered by the program. Inlate 1992
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and in 1993 the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the
Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, but no mortalities or
seriousinjurieshave been documentedin the pelagic longline, pelagic pair trawl, New England multispeciessink gillnet,
mid-Atlantic coastal sink gillnet, and North Atlantic bottom trawl fisheries.

Fifty-nine different vessels participated in the pelagic drift gillnet fishery at onetime or another between 1989
and 1993. 1n 1994 and 1995, respectively, there were 12 and 11 vessels in the fishery (Table 1). Observer coverage,
expressed as percent of sets observed, was 8% in 1989, 6% in 1990, 20% in 1991, 40% in 1992, 42% in 1993, 87% in
1994 and 99% in 1995. Effort was concentrated along the southern edge of Georges Bank and off Cape Hatteras.
Examination of the species composition of the catch and locations of the fishery throughout the year, suggested that the
pelagic drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a northern or summer stratum.
There was one report of mortality or seriousinjury to dwarf sperm whales attributable to thisfishery. Estimated annual
fishery-related mortality and seriousinjury (CV in parentheses) was 0 dwarf sperm whalesfrom 1991-1994, and 1.0 in
1995 (CV = 0); estimated average annual mortality and seriousinjury related to this fishery during 1991-1995 was 0.2
dwarf sperm whales (CV = 0) (Table 1). The 1991-1995 time period provides a better characterization of the current
fishery.

Table 1. Summary of theincidental mortality of the dwarf sperm whale (Kogia simus), by commercial fishery including
the years sampled (Y ears), the number of vessels active within the fishery (Vessels), the type of dataused (Data
Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers
(Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual
mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery | Years | Vessals®! | DataType? | Observer | Observed | Estimated | Estimated Mean
Coverage®*| Mortality | Mortality 4 Cvs* Annual
Mortality
Pelagic 91-95 | 1994=12 Obs. Data | .20, .40, | 0,0,0,0, | 0,0,0,0, 0 0.2
Drift 1994=11 L ogbook 42, .87, 1 10° (0)
Gillnet .99

TOTAL 0.2
(0)

11994 and 1995 shown, other years not available on an annual basis.

2 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. Logbook (L ogbook) data are used to measuretotal effort, and
the data are collected at the Southeast Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the Pelagic Drift Gillnet is a set.

* For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. This method is described in Northridge (1996). In 1994 and 1995, observer coverage
increased substantially, and bycatch rates were not pooled for this period (Bisack, in prep.).

5 One vessdl was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume the
vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.08
animals. However, the SEFSC mandatory logbook data was taken at face value, and therefore it was assumed
that 1 set was fished within thistrip, and the point estimate would then increase by 0.01 animals.

Other Mortality

At least 19 dwarf sperm whale strandings have been documented along the U.S. Atlantic coast between Cape
Hatteras, North Carolina, and Miami, Florida, during 1987-1994. Three of the stranded animals had plastic, or aplastic
bag or bags in their stomachs, and one of these three had possible propeller cuts on or near the flukes.
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STATUSOF STOCK

The status of this stock relative to OSP in the U.S. Atlantic EEZ is unknown. This speciesis not listed as
endangered or threatened under the Endangered Species Act. There is insufficient information with which to assess
population trends. It is not known whether total fishery-related mortality and serious injury for this stock is less than
10% of PBR and therefore cannot be considered insignificant and approaching zero mortality and serious injury rate,
because PBR cannot be calculated. Upon the advice of the Atlantic Scientific Review Group this stock has been
designated a strategic stock because PBR cannot been determined and there is an unknown amount of possible human-
caused mortality from the ingestion of marine debris such as plastic bags and from possible boat strikes.
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July 1995
PYGMY SPERM WHALE (Kogia breviceps):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia breviceps) and the pygmy sperm whale (K. simus) appear to be distributed
worldwide in temperate to tropical waters (Caldwell and Caldwell 1989). Sightings of these animals in the northern
Gulf of Mexico occur primarily along the continental shelf edge and over the deeper waters off the continental shelf
(Mullinet al. 1991; Southeast Fisheries Science Center unpublished data). Pygmy sperm whalesand dwarf spermwhales
are difficult to distinguish and sightings of either species are often categorized as Kogia spp. Thereis no information
on stock differentiation for the Atlantic population.

POPULATION SIZE

Estimates of abundance were derived through the application of distance sampling analysis (Buckland et al.
1993) and the computer program DISTANCE (Laake et al. 1993) to sighting data collected during 21992 winter, visual
sampling, line-transect vessel survey of the U.S. Atlantic Exclusive Economic Zone (EEZ) waters between Miami,
Florida, and Cape Hatteras, North Carolina. Abundance was estimated for both species combined because the majority
of sightings were not identified to species, and both species are known to occur in the area. The estimated abundance
of dwarf spermwhalesand pygmy sperm whal escombined for the 1992 surveyswas 420 animal s (coefficient of variation,
CV =0.60) (Hansen et al. 1994). Pygmy sperm whal e abundance a one cannot be estimated due to uncertainty of species
identification of sightings.

Minimum Population Estimate
A best and minimum popul ation size could not be estimated because of the uncertainty in speciesidentification.

Current Population Trend
No information was available to evaluate trends in population size.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a*“recovery” factor (Wade and Angliss 1997). The minimum population size is unknown. The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainabl e population (OSP)
is assumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic pygmy sperm whale
was unknown because the minimum population estimate cannot be estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The level of past or current, direct, human-caused mortality of pygmy sperm whalesin the U.S. Atlantic EEZ
isunknown. Availableinformation indicatesthereislikely little, if any, fisheriesinteraction with pygmy sperm whales
inthe U.S. Atlantic EEZ.

Therewereno documented strandingsof pygmy spermwhalesalongthe U.S. Atlantic coast during 1987-present
which were classified as likely caused by fishery interactions. Stranding data probably underestimate the extent of
fishery-related mortality and seriousinjury because not all of the marinemammalswhich dieor are seriously injured may
wash ashore, nor will all of thosethat do wash ashore necessarily show signs of entanglement or other fishery-interaction.
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Finally, thelevel of technical expertise among stranding network personnel varieswidely as doesthe ability to recognize
signs of fishery interaction.

Fisheries Information

Dataon current incidental takesin U.S. fisheriesareavailablefrom several sources. In 1986, NMFS established
a mandatory self-reporting fisheries information system for large pelagic fisheries. The Northeast Fisheries Science
Center (NEFSC) Sea Sampling Observer Program initiated in 1989, and since that year several fisheries have been
covered by the program. In late 1992 and in 1993, the SEFSC provided observer coverage of pelagic longline vessels
fishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vesselsfishing south of Cape Hatteras.

There have been no observed mortalities or seriousinjuries by NMFS Sea Samplersin the pelagic drift gillnet,
pelagiclongline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink gillnet, and North
Atlantic bottom trawl fisheries.

Other Mortality

At least 142 pygmy sperm whale strandings were documented along the U.S. Atlantic coast between Cape
Hatteras, North Carolina, and Miami, Florida, during 1987-1994. Two of the stranded animals had plastic, or aplastic
bag or bags in their stomachs, and one additional animal had possible propeller cuts on it's flukes.

STATUSOF STOCK

The status of this stock relative to OSP in the U.S. Atlantic EEZ is unknown. This speciesis not listed as
endangered or threatened under the Endangered Species Act. There is insufficient information with which to assess
population trends. It is not known whether total fishery-related mortality and serious injury for this stock is less than
10% of PBR and therefore, cannot be considered insignificant and approaching zero mortality and serious injury rate,
because PBR cannot be calculated. Upon the advice of the Atlantic Scientific Review Group this stock has been
designated a strategic stock because PBR cannot been determined and there is an unknown amount of possible human-
caused mortality from the ingestion of marine debris such as plastic bags and from possible boat strikes.
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July 1995
KILLER WHALE (Orcinus orca):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales are characterized as uncommon or rare in waters of the U.S. Atlantic Exclusive Economic Zone
(EEZ) (Katonaet al. 1988). The 12 killer whal e sightings constituted 0.1% of the 11,156 cetacean sightingsin the 1978-
81 CeTAP surveys (CeTAP 1982). The sameistrue for eastern Canadian waters, where the species has been described
asrelatively uncommon and numerically few (Mitchell and Reeves 1988). Their distribution, however, extendsfromthe
Arctic ice-edge to the West Indies. They are normally found in small groups, although 40 animals were reported from
the southern Gulf of Maine in September 1979, and 29 animals in Massachusetts Bay in August 1986 (Katona et al.
1988). In the U.S. Atlantic EEZ, while their occurrence is unpredictable, they do occur in fishing areas, perhaps
coincident with tuna, in warm seasons (Katona et al. 1988; NMFS unpublished data). In an extensive analysis of
historical whaling records, Reevesand Mitchell (1988) plotted thedistribution of killer whalesin offshore and mid-ocean
areas. Their results suggest that the offshore areas need to be considered in present-day distribution, movements, and
stock relationships.

Stock definition is unknown. Results from other areas (e.g., the Pacific Northwest and Norway) suggest that
social structure and territoriality may be important.

POPULATION SIZE
The total number of killer whales off the eastern U.S. coast is unknown.

Minimum Population Estimate
Present data are insufficient to calculate a minimum popul ation estimate.

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. The maximum net productivity rate
was assumed to be 0.04 for purposes of this assessment. Thisvalue is based on theoretical calculations showing that
cetacean populations may not generally grow at rates much greater than 4% given the constraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a“recovery” factor (Wade and Angliss 1997). The minimum population sizeis unknown. The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainabl e population (OSP)
is assumed to be 0.5 because this stock is of unknown. PBR for the western North Atlantic killer whale is unknown
because the minimum population size cannot be determined.

ANNUAL HUMAN-CAUSED MORTALITY
In 1994, one killer whale was caught in the New England multispecies sink gillnet fishery but released alive.
No takes were documented in areview of Canadian gillnet and trap fisheries (Read 1994).

Fishery Information

Dataon currentincidental takesin U.S. fisheriesare availablefrom several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
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in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the
Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

There have been no observed mortalities or seriousinjuries by NMFS Sea Samplersin the pelagic drift gillnet,
pelagiclongline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink gillnet, and North
Atlantic bottom trawl fisheries.

STATUSOF STOCK

The status of killer whales relative to OSP in U.S. Atlantic EEZ is unknown. Because there are no observed
mortalities or serious injury between 1990 and 1995, the total fishery-related mortality and serious injury for this stock
isconsidered insignificant and approaching zero mortality and seriousinjury rate. The speciesisnot listed asthreatened
or endangered under the Endangered Species Act. In Canada, the Cetacean Protection Regulations of 1982, promul gated
under the standing Fisheries Act, prohibit the catching or harassment of all cetacean species. There areinsufficient data
to determine the population trends for this species. Thisis not a strategic stock because, although PBR could not be
calculated, there is no evidence of human-induced mortality.
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July 1995
PYGMY KILLER WHALE (Feresa attenuata):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy killer whale is distributed worldwide in tropical and subtropical waters (Ross and L eatherwood
1994). Sightings of these animals in the northern Gulf of Mexico occur primarily over the deeper waters off the
continental shelf (NMFSunpublished data). Thereisno information on stock differentiation for the Atlantic population.

POPULATION SIZE

A single sighting of this species was made during a 1992 winter, visual sampling, line-transect vessel survey
of the U.S. Atlantic Exclusive Economic Zone (EEZ) from Miami, Florida, to Cape Hatteras, North Carolina (Hansen
et al. 1994). Thissighting, of aherd of six animals, was not made during visual sampling effort; therefore, the sighting
could not be used to estimate abundance of pygmy killer whales, but it does confirm the presence of this speciesin the
U.S. Atlantic EEZ.

Minimum Population Estimate
The minimum population estimate based on the count of animals in the single sighting, was six pygmy killer
whales (Hansen et al. 1994).

Current Population Trend
No information was available to evaluate trends in population size.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Remova (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size is six (6). The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)
isassumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic pygmy killer whaleis
0.1

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The level of past or current, direct, human-caused mortality of pygmy killer whales in the U.S. Atlantic EEZ
is unknown; however, there has historically been some take of this species in small cetacean fisheriesin the Caribbean
(Caldwell and Caldwell 1971). Available information indicates there likely is little, if any, fisheries interaction with
pygmy killer whalesinthe U.S. Atlantic EEZ. There have been no logbook reports of fishery-related mortality or serious
injury and no observed fishery-related mortality or serious injury has been observed.

There have been no documented strandings of pygmy killer whalesin the along the U.S. Atlantic coast during
1987-present which have been classified aslikely caused by fishery interactionsor other human-related causes. Stranding
data probably underestimate the extent of fishery-related mortality and serious injury because not all of the dolphins
which dieor areserioudly injuredin fishery interactionswash ashore, nor will al of thosethat do wash ashore necessarily
show signs of entanglement or other fishery-interaction. Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of fishery interaction.
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Fisheries Information

Dataon currentincidental takesin U.S. fisheriesare availablefrom several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the
Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

There have been no observed mortalities or seriousinjuries by NMFS Sea Samplersin the pelagic drift gillnet,
pelagiclongline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink gillnet, and North
Atlantic bottom trawl fisheries.

Other Mortality

This stock may be subjected to human-induced mortality caused by habitat degradation (e.g., industrial and
agricultural pollution) and indirect effects of fisherieson prey. There have been, however, no studies to date which have
determined the amount, if any, of indirect human-induced mortality resulting from habitat degradation or competition

for prey.

STATUSOF STOCK

The status of pygmy killer whales relative to OSP in U.S. Atlantic EEZ is unknown. The speciesis not listed
asthreatened or endangered under the Endangered Species Act. There areinsufficient datato determine the population
trendsfor thisspecies. Thetotal known fishery-related mortality and seriousinjury for this stock islessthan 10% of the
calculated PBR and, therefore, can be considered insignificant and approaching zero mortality and serious injury rate.
The western North Atlantic pygmy killer whale is considered a non-strategic stock.
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July 1995
NORTHERN BOTTLENOSE WHALE (Hyperoodon ampullatus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern bottlenose whales are characterized as extremely uncommon or rare in waters of the U.S. Atlantic
Exclusive Economic Zone. The two sightings of three individuals constituted less than 0.1% of the 11,156 cetacean
sightingsin the 1978-82 CeTAP surveys. Both sightings were in the spring, along the 2,000 m isobath (CeTAP 1982).
In 1993 and 1996, two sightings of single animals, and in 1996, a single sighting of six animals (one juvenile), were
made during summer shipboard surveys conducted along the southern edge of Georges Bank (Anon. 1993; Anon. 1996).

Northern bottlenose whales are distributed in the North Atlantic from Nova Scotia to about 70° in the Davis
Strait, along the east coast of Greenland to 77° and from England to the west coast of Spitzbergen. Itislargely adeep-
water species and is very seldom found in waters less than 2,000 m deep (Mead 1989).

There are two main centers of bottlenose whale distribution in the western north Atlantic, onein the areacalled
"The Gully" just north of Sable Island, Nova Scotia, and the other in Davis Strait off northern Labrador (Reeves et al.
1993). Studiesat the entranceto the Gully from 1988-1995 identified 237 individual s and estimated thelocal population
size at about 230 animals (95% C.I. 160-360) (Whitehead et al. 1997). Mitchell and Kozicki (1975) documented
stranding records in the Bay of Fundy and as far south as Rhode Island. Stock definition is unknown.

POPULATION SIZE
The total number of northern bottlenose whales off the eastern U.S. coast is unknown.

Minimum Population Estimate
Present data are insufficient to calculate a minimum popul ation estimate.

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a“recovery” factor (Wade and Angliss 1997). The minimum population size is unknown. The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainabl e population (OSP)
is assumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic northern bottlenose
whale is unknown because the minimum population size cannot be determined.

ANNUAL HUMAN-CAUSED MORTALITY

No mortalities have been reported in U.S. waters. A fishery for northern bottlenose whales existed in Canadian
waters during both the 1800s and 1900s. Its development was due to the discovery that bottlenose whales contained
spermaceti. A Norwegian fishery expanded from east to west (Labrador and Newfoundland) in severa episodes. The
fishery peaked in 1965. Decreasing catches led to the cessation of the fishery in the 1970s, and provided evidence that
the population was depleted. A small fishery operated by Canadian whalersfrom Nova Scotiaoperated in the Gully, and
took 87 animals from 1962-1967 (Mead 1989; Mitchell 1977).
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Fishery Information

Dataon currentincidental takesin U.S. fisheriesare availablefrom several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the
Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

There have been no observed mortalities or seriousinjuries by NMFS Sea Samplersin the pelagic drift gillnet,
pelagiclongline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink gillnet, and North
Atlantic bottom trawl fisheries.

STATUSOF STOCK

The status of northern bottlenose whalesrelativeto OSPin U.S. Atlantic EEZ isunknown; however, adepletion
in Canadian waters in the 1970s may have impacted U.S. distribution and may be relevant to current status in U.S.
waters. The speciesisnot listed as threatened or endangered under the Endangered Species Act. There are insufficient
data to determine the population trends for this species. Because there are no observed mortalities or seriousinjury, the
total fishery-related mortality and seriousinjury for thisstock is considered insignificant and approaching zero mortality
and serious injury rate. Thisis not a strategic stock because there are no recent records of fishery-related mortality or
serious injury.
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August 1997
CUVIER'SBEAKED WHALE (Ziphius cavirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The distribution of Cuvier's beaked whales is
poorly known, and is based mainly on stranding records = = O e
(Leatherwood et al. 1976). Strandings have been reported i 3 o
from Nova Scotia along the eastern U.S. coast south to £ pEfr
Florida, around the Gulf of Mexico, and within the | p oot A oA e
Caribbean (Leatherwood et al. 1976; CeTAP 1982; il i cof T
Heyning 1989; Houston 1990). Stock structure in the e Ltd : : f=r
western North Atlantic is unknown. MA T,
Cuvier's beaked whale sightings have occurred L
principally along the continental shelf edge in the mid- e W - N
Atlantic region off the northeast U.S. coast (CETAP 1982; S f‘f‘_ - 4%
Waring et al. 1992; Palka and Waring, in prep.). Most ok L T
sightings were in late spring or summer. Based on | ,'¢ ,/
sighting data, this speciesisarareinhabitant of waters off K et |
the northeast U.S. coast (CETAP 1982). “gd 7o 2 i

POPULATION SIZE ;;f ate .

The total number of Cuvier's beaked whalesoff | & ¥ T
the eastern U.S. coast is unknown. However, seven ?‘ i * 1990 - 1994
estimates of the undifferentiated complex of besked | 7% | SR
whales (Ziphius and Mesoplodon spp.) is available from | ' £ IEEha S
select regions of the habitat during summer 1978-82,
August 1990, June-July 1991, August-September 1991,
June-July 1993, August 1994, and July to September 1995
(Table 1; Figure 1).

A population size of 120 undifferentiated beaked
whales (CV=0.71) was estimated from an aerial survey
program conducted from 1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North
Carolinaand Nova Scotia(Table1; CeTAP 1982). Theestimateisbased on summer databecausethe greatest proportion
of the population off the northeast U.S. coast appeared in the study areaduring this season. Thisestimate does not include
corrections for dive-time or g(0), the probability of detecting an animal group on the track line. This estimate may not
reflect the current true popul ation size because of its high degree of uncertainty (e.g., large CV), itsold age, and it was
estimated just after cessation of extensive foreign fishing operationsin the region.

A population size of 442 (CV=0.51) undifferentiated beaked whales was estimated from an August 1990
shipboard line transect sighting survey, conducted principally along the Gulf Stream north wall between Cape Hatteras
and Georges Bank (Table 1; Waring et al. 1992). Data were collected by one team that searched by naked eye and
analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimatesinclude school size-bias, if applicable,
but do not include corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 262 (CV=0.99) undifferentiated beaked whales was estimated from a June and July 1991
shipboard line transect sighting survey conducted primarily between the 200 and 2,000m isobaths from Cape Hatteras
to GeorgesBank (Table 1; Waring et al. 1992). Datawere collected by oneteam that searched by naked eye and analyzed
using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but no
corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population sizeof 370 (CV=0.65) and 612 (CV=0.73) undifferentiated beaked whaleswas estimated fromline
transect aerial surveys conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table
1; Anon. 1991). Thestudy areaincluded that coveredinthe CeT AP study plusseveral additional continental slopesurvey

Figure 1. Distribution of beaked whale sightings from
NEFSC shipboard and aerial surveys during the summer
in 1990-1995. Isobaths are at 100 m and 1,000 m.
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blocks. Due to weather and logistical constraints, several survey blocks south and east of Georges Bank were not
surveyed. The data were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993), where the CV was
estimated using the bootstrap option. The abundance estimates do not include g(0) and were not pooled over platforms
because the inter-platform calibration analysis has not been conducted.

A population size of 330 (CV=0.66) undifferentiated beaked whales was estimated from a June and July 1993
shipboard line transect sighting survey conducted principally between the 200 and 2,000 m isobaths from the southern
edge of Georges Bank, acrossthe Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993).
Datawere collected by two alternating teamsthat searched with 25x 150 binocul ars and were analyzed using DISTANCE
(Buckland et al. 1993; Laakeet al. 1993). Estimatesinclude school size-bias, if applicable, but do not include corrections
for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 99 (CV=0.64) undifferentiated beaked whales was estimated from an August 1994
shipboard line transect survey conducted within a Gulf Stream warm-core ring located in continental slope waters
southeast of Georges Bank (Table 1; Anon. 1994). Data were collected by two alternating teams that searched with
25x150 binoculars and an independent observer who searched by naked eye from a separate platform on the bow. Data
were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if
applicable, but do not include corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling
techniques.

A population size of 1,519 (CV=0.69) undifferentiated beaked whales was estimated from a July to September
1995 sighting survey conducted by two shipsand an airplane that covered watersfrom Virginiato the mouth of the Gulf
of St. Lawrence (Table 1; Palkaand Waring, in prep.). Total track linelength of thissurvey was 32,600 km (17,600 nmi).
The ships covered waters between the 50 and 1000 fathom contour lines, the northern edge of the Gulf Stream, and the
northern Gulf of Maine/Bay of Fundy region. The airplane covered watersin the Mid-Atlantic from the coastline to the
50 fathom contour line, the southern Gulf of Maine, and shelf waters off Nova Scotia from the coastline to the 1000
fathom contour line. Shipboard datawere collected using atwo independent sighting team procedure and were analyzed
using the product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard estimates were
corrected for g(0) and, if applicable, also for school size-bias. Standard aerial sighting procedures with two bubble
windows and one belly window observer were used during the aerial survey. An estimate of g(0) was not made for the
aerial portion of thesurvey. Estimatesdo not include correctionsfor dive-time. Variability wasestimated using bootstrap
resampling techniques. Because the number of beaked whale sightingsin each stratawere extremely low (3 to 10), and
their sightability and behavior preclude pooling with other cetaceans, the abundance estimates are based on small sample
sizes. Therefore, the above abundance estimates should be viewed with caution.

Becausethe estimates presented herewere not dive-timecorrected, they arelikely negatively biased and probably
underestimate actual abundance. Given that Mesoplodon spp. prefers deep-water habitats (Mead 1989) the bias may be
substantial.

The best available current abundance estimate for the undifferentiated complex of beaked whales is 1,519
(CV=0.69) as estimated from the July to September 1995 line transect survey (Palka and Waring, in prep.) because this
survey provided the most complete coverage of the known habitat.
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Tablel. Summary of abundance estimatesfor the undifferentiated complex of beaked whaleswhich include Ziphius and
Mesoplodon spp. Month, year, and area covered during each abundance survey, and resulting abundance
estimate (N,.¢) and coefficient of variation (CV).

Month/Y ear Area Npest CV

Cape Hatteras, NC

summer 1978-82 to Nova Scotia 120 0.71

Aug 1990 Gulf Stream 442 0.51
Cape Hatteras, NC

Jun-Jul 1991 to Georges Bank, 262 0.99
shelf edge only
Cape Hatteras, NC « «

Aug-Sep 1991 to Nova Scotia 370 and 612 0.65and 0.73
Georges Bank to

Jun-Jul 1993 Scotian shelf, shelf 330 0.66
edge only
warm-core ring SE

Aug 1994 of Georges Bank 99 0.64
Virginiato Gulf of

Jul-Sep 1995 St Lawrence 1,519 0.69

* from data collected on the Twin Otter and AT-11, respectively.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and Angliss (1997). The best estimate of abundance for undifferentiated beaked whalesis 1,519
(CVv=0.69). The minimum population estimate for the undifferentiated complex of beaked whales (Ziphius and
Mesoplodon spp.) is895 (CV=0.69). It isnot possible to determine the minimum popul ation estimate of only Cuvier’s
beaked whales.

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be
used to estimate net productivity include: length at birth is 2 to 3 m, length at sexual maturity 6.1 m for females, and 5.5
m for males, maximum age for femal es were 30 growth layer groups (GLG's) and for males was 36 GLG's, which may
be annual layers (Mitchell 1975; Mead 1984; Houston 1990).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size for the
undifferentiated complex of beaked whalesis 895 (CV=0.69). The maximum productivity rateis0.04, the default value
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for cetaceans. The“recovery” factor, which accountsfor endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status.
PBR for all speciesin the undifferentiated complex of beaked whales (Ziphius and Mesoplodon spp.) is8.9. It isnot
possible to determine the PBR for only Cuvier’s beaked whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Beaked whales (many unidentified asto species) have been killed in the pelagic drift gillnet fishery off the U.S.
Atlantic coast. While there are no reported takes in other continental shelf edge fisheries (i.e., pelagic pair trawl,
longline), observer coverage in these fisheriesis low and because beaked whales occupy this habitat, unreported takes
may have occurred.

Total fishery-related mortality and seriousinjury cannot be estimated separately for each beaked whal e species
because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that any beaked whale stock which occurredinthe U.S. Atlantic Exclusive
Economic Zone (EEZ) might have been subject to the observed fishery-related mortality and seriousinjury. Thirty-five
fishery-related beaked whale mortalities were observed in the pelagic drift gillnet fishery between 1989 and 1995. The
1991-1995 total average estimated annual fishery-related mortality of beaked whalesintheU.S. EEZ was9.7 (CV =0.08)
(Table 2). The 1991-1995 period provides a better characterization of the current pelagic drift gillnet fishery.

Fisheries Information

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries (Read 1994).

Current dataon incidental takesin U.S. fisheriesareavailablefrom several sources. 1n 1986, NMFS established
amandatory self-reported fisheriesinformation system for large pelagic fisheries. Datafilesare maintained at Southeast
Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program
wasinitiated in 1989, and sincethat year several fisherieshave been covered by the program. In 1986, NMFS established
amandatory self-reported fisheriesinformation system for large pelagic fisheries. Datafilesare maintained at Southeast
Fisheries Science Center (SEFSC). Inlate 1992 and in 1993 the SEFSC provided observer coverage of pelagic longline
vessalsfishing off the Grand Banks (Tail of the Banks) and currently provides observer coverage of vesselsfishing south
of Cape Hatteras. Total fishery-related mortality and seriousinjury cannot be estimated separately for each beaked whale
species because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group
advised adopting the risk-averse strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic
EEZ might have been subject to the observed fishery-related mortality and serious injury.

By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, but no mortalities or
seriousinjurieshave been documentedin the pelagic longline, pelagic pair trawl, New England multispeciessink gillnet,
mid-Atlantic coastal sink gillnet, or North Atlantic bottom trawl observed fisheries.

The estimated total number of hauls in the pelagic drift gillnet fishery increased from 714in 1989t0 1,144 in
1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991,
1992, 1993, 1994 and 1995 were 233, 243, 232, 197 and 164 respectively. Fifty-nine different vessel s participated in this
fishery at one time or another between 1989 and 1993. In 1994 and1995, respectively, there were 12 and 11 vesselsin
the fishery (Table 2). Observer coverage, expressed as percent of sets observed, was 8% in 1989, 6% in 1990, 20% in
1991, 40% in 1992, 42% in 1993, 87% in 1994 and 99% in 1995. Effort was concentrated along the southern edge of
Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and locations of the fishery
throughout the year, suggested that the pelagic drift gillnet fishery be stratified into two strata, a southern or winter
stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year from 1989 to 1993, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge 1996). Estimates of total annual
by-catch for 1994 and 1995 were estimated from the sum of the observed caught and the product of the average bycatch
per haul and the number of unobserved haulsasrecorded in self-reported fisheriesinformation. V arianceswere estimated
using bootstrap re-sampling techniques (Bisack, in prep.). By-catch of beaked whales has only occurred from Georges
Canyon to Hydrographer Canyon along the continental shelf break and continental slope during July to October. Thirty-
fivefishery-rel ated beaked whal emortalitieswere observed between 1989 and 1995. Theestimated annual fishery-related
mortality (CV in parentheses) was 60 in 1989 (0.21), 76in 1990 (0.26), 13in 1991 (0.21), 9.7in 1992 (0.24), 12in 1993
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(0.16) 4.8in 1994 (0.08), and 9.1 in 1995 (0) (Table 2). Table 3 summarizes the number of animals released alive and
classified asinjured or non-injured. It also includes the ratio of observed to estimated mortalities for this fishery.

Table 2. Summary of theincidental mortality of Cuvier’s beaked whale (Ziphius cavirostris), and Mesoplodont beaked
whale, by commercial fishery including the years sampled (Y ears), the number of vessels active within the
fishery (Vessels), the type of data used (Data Type), the annual observer coverage (Observer Coverage), the
mortalities recorded by on-board observers (Observed Mortality), the estimated annual mortality (Estimated
Mortality), the estimated CV of the annual mortality (Estimated CVs) and the mean annual mortality (CV in

parentheses).
Fishery | Years | Vessds! | DataType? Observer |Observed | Estimated | Estimated | Mean
Coverage® |Mortality | Mortality * Cvs* Annual
Mortality
Pelagic 91-95 | 1994=12 Obs. Data .20, .40, |3,1,5,4,]13,9.7,12, | .21, .24, 9.7
Drift 1995=11 L ogbook 42, .87, 9 4.8,9.1° | .16,.08,0 (.08)
Gillnet .99
TOTAL 9.7
(.08)

11994 and 1995 shown, other years not available on an annual basis.

2 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. Mandatory logbook (L ogbook) data are used to measuretotal
effort, and the data are collected at the Southeast Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the Pelagic Drift Gillnet is a set.

* For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. This method is described in Northridge (1996). In 1994 and 1995, observer coverage
increased substantially, and bycatch rates were not pooled for this period (Bisack, in prep).

5 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume the
vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.8
animals. However, the SEFSC mandatory logbook data was taken at face value, and therefore it was assumed
that 1 set was fished within thistrip, and the point estimate would then increase by 0.1 animals.

Table 3. Summary of Cuvier'sBeak Whales (Ziphius cavirostris) released alive, by commercial fishery, years sampled
(Years), ratio of observed mortalities recorded by on-board observers to the estimated mortality (Ratio), the
number of observed animals released alive and injured (Injured), and the number of observed animals released
alive and uninjured (Uninjured)

Fishery Years Ratio Injured Uninjured

Pelagic Drift Gillnet 91-95 3/13, 1/9.7,5/12,4/4.8,9/9.1 | 0,0,0,0,1* | 0,0,0,0,0
'The observer recorded this animal being released alive and having the “gear in/around a single body part”.

Other Mortality
From 1992-1995, 5 beaked whal es (3-Gervai ssbheaked whal es; 1- Ture'sbeaked whale; 1-Cuvier'sbeaked whale)
stranded between North Carolina and New Jersey (NMFS unpublished data).

STATUSOF STOCK

The status of Cuvier'sbeaked whalerelativeto OSPin U.S. Atlantic EEZ isunknown. Thisspeciesisnot listed
asthreatened or endangered under the Endangered SpeciesAct. Thereareinsufficient datato determine popul ation trends
and the level of human-caused mortality and serious injury is unknown because of uncertainty regarding species
identification in observed fisheries. If onewereto assume that the incidental fisheries mortality of the four Mesoplodon
spp. and Z. cavirostris was random with respect to species (i.e., in proportion to their relative abundance), then the
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minimum population estimate for all of those stocks would need to sum to at least 970 in order for an annual mortality
of 9.7 animals not to exceed the PBR of any one of these species. Because an assumption of unselective incidental
fishing mortality is probably overly optimistic and represents a best case situation, it islikely that a combined minimum
population estimate of substantially greater than 970 would be necessary for an annual mortality of 9.7 to not exceed
the PBR of any one of thesefive stocks. Thelargest recent abundance estimate availablefor beaked whalesin thewestern
North Atlantic was 1,519 (CV = 0.69) which would result in a minimum population estimate of 895 beaked whales;
however, this estimate does not include a correction factor for submerged animals which may be substantial. Although
a species specific PBR cannot be determined, the total fishery mortality and seriousinjury for thisgroup is not lessthan
10% of the calculated PBR and, therefore, cannot be considered to be insignificant and approaching zero mortality and
seriousinjury rate. Thisisastrategic stock because of uncertainty regarding stock size and evidence of fishery-related
mortality and serious injury.
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August 1997
MESOPLODONT BEAKED WHALES (Mesoplodon spp.):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Within the genus Mesoplodon, there are four
species of beaked whales that reside in the northwest : ™
Atlantic. Theseinclude True'sbeaked whale, Mesoplodon o ko ME [ wan ™) 57
mirus; Gervais beaked whale, M. europaeus; Blainvilles | | {0 F ) e T e
beaked whale, M. densirostris; and Sowerby's beaked oo e T R
whale, M. bidens. These speciesaredifficult toidentify to P heie b o
the species level at sea; therefore, much of the available Y Ty T B
characterization for beaked whalesisto genus level only. ; ; b T T
Stock structure for each speciesis unknown. T T .
The distribution of Mesoplodon spp. in the S =0T bl A
northwest Atlantic is known principally from stranding b S : ; il
records (Mead 1989). Off thenortheast U.S. coast, beaked e ¥ R
whale (Mesoplodon spp.) sightings have occurred | #%. 7 75
principally along the southern edge of Georges Bank | = * g ’
(CeTAP, 1982; Waring et al. 1992; Palka and Waring, in & e el 1
prep.). Most sightings were in late spring and summer. 7
In addition, beaked whales were aso sighted in Gulf A P, .
Stream features during NEFSC 1990-1995 surveys ,} i .

(Waring et al. 1992; Anon 1994; Tove 1995; Palkaand | % c TEDSIR

A T 1885
Waring, in prep.). £ #1995 Aerial Surveys

True'sbeaked whaleis atemperate-water species
that has been reported from Cape Breton Island, Nova
Scotia, to the Bahamas (L eatherwood et al. 1976, Mead Figure 1. Distribution of beaked whale sightings from NEFSC
1989). Itisconsidered rarein Canadian waters (Houston  shipboard and aerial surveys during the summer in 1990-1995.
1990). Isobaths are at 100 mand 1,000 m.

Gervaiss beaked whales are believed to be
principally oceanic, and strandings have been reported from the mid-Atlantic Bight to Florida, into the Caribbean and
the Gulf of Mexico (Leatherwood et al. 1976; Mead 1989). Thisisthe commonest species of Mesoplodon stranded along
the U.S. Atlantic coast. The northernmost stranding was off New Y ork (Mead 1989).

Blainville's beaked whales have been reported from southwestern Nova Scotia to Florida, and are believed to
be widely but sparsely distributed in tropical to warm-temperate waters (Leatherwood et al. 1976; Mead 1989). There
are two records of standings in Nova Scotia which probably represent strays from the Gulf Stream (Mead 1989). They
are considered rare in Canadian waters (Houston 1990).

Sowerby's beaked whales have been reported from New England waters north to the ice pack, and individuals
are seen along the Newfoundland coast in summer (Leatherwood et al. 1976; Mead 1989). Furthermore, a single
stranding occurred off the Floridawest coast (Mead 1989). This speciesis considered rare in Canadian waters (Lien et
al. 1990).

POPULATION SIZE

The total number of Mesoplodon spp. beaked whales off the eastern U.S. coast is unknown. However, seven
estimates of the undifferentiated complex of beaked whales (Ziphius and Mesoplodon spp.) is available from select
regions of the habitat during summer 1978-82, August 1990, June-July 1991, August-September 1991, June-July 1993,
August 1994, and July to September 1995 (Table 1; Figure 1).

A population size of 120 undifferentiated beaked whales (CV=0.71) was estimated from an aerial survey
program conducted from 1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North
Carolinaand Nova Scotia(Table1; CeTAP 1982). Theestimateisbased on summer databecausethe greatest proportion
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of the population off the northeast U.S. coast appeared in the study areaduring this season. Thisestimate does not include
corrections for dive-time or g(0), the probability of detecting an animal group on the track line. This estimate may not
reflect the current true population size because of its high degree of uncertainty (e.g., large CV), itsold age, and it was
estimated just after cessation of extensive foreign fishing operationsin the region.

A population size of 442 (CV=0.51) undifferentiated beaked whales was estimated from an August 1990
shipboard line transect sighting survey, conducted principally along the Gulf Stream north wall between Cape Hatteras
and Georges Bank (Table 1; Waring et al. 1992). Data were collected by one team that searched by naked eye and
analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimatesinclude school size-bias, if applicable,
but do not include corrections for g(0) or dive-time. Variahility was estimated using bootstrap resampling techniques.

A population size of 262 (CV=0.99) undifferentiated beaked whales was estimated from a June and July 1991
shipboard line transect sighting survey conducted primarily between the 200 and 2,000m isobaths from Cape Hatteras
to GeorgesBank (Table 1; Waring et al. 1992). Datawere collected by oneteam that searched by naked eye and analyzed
using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but no
corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population sizeof 370 (CV=0.65) and 612 (CV=0.73) undifferentiated beaked whaleswas estimated fromline
transect aerial surveys conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table
1; Anon. 1991). Thestudy areaincluded that coveredinthe CeT AP study plusseveral additional continental slopesurvey
blocks. Due to weather and logistical constraints, several survey blocks south and east of Georges Bank were not
surveyed. The data were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993), where the CV was
estimated using the bootstrap option. The abundance estimates do not include g(0) and were not pooled over platforms
because the inter-platform calibration analysis has not been conducted.

A population size of 330 (CV=0.66) undifferentiated beaked whales was estimated from a June and July 1993
shipboard line transect sighting survey conducted principally between the 200 and 2,000m isobaths from the southern
edge of Georges Bank, acrossthe Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993).
Datawere collected by two alternating teamsthat searched with 25x 150 binoculars and were analyzed using DISTANCE
(Buckland et al. 1993; Laakeet al. 1993). Estimatesinclude school size-bias, if applicable, but do not include corrections
for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 99 (CV=0.64) undifferentiated beaked whales was estimated from an August 1994
shipboard line transect survey conducted within a Gulf Stream warm-core ring located in continental slope waters
southeast of Georges Bank (Table 1; Anon. 1994). Data were collected by two alternating teams that searched with
25x150 binoculars and an independent observer who searched by naked eye from a separate platform on the bow. Data
were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if
applicable, but do not include corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling
techniques.

A population size of 1,519 (CV=0.69) undifferentiated beaked whales was estimated from a July to September
1995 sighting survey conducted by two shipsand an airplane that covered waters from Virginiato the mouth of the Gulf
of St. Lawrence (Table 1; Palkaand Waring, in prep.). Total track line length was 32,600 km (17,600 nmi). The ships
covered waters between the 50 and 1000 fathom contour lines, the northern edge of the Gulf Stream, and the northern
Gulf of Maine/Bay of Fundy region. Theairplane covered watersinthe Mid-Atlantic from the coastlineto the 50 fathom
contour line, the southern Gulf of Maine, and shelf waters off Nova Scotia from the coastline to the 1000 fathom contour
line. Shipboard data were collected using a two independent sighting team procedure and were analyzed using the
product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard estimates were corrected for
0(0) and, if applicable, also for school size-bias. Standard aerial sighting procedures with two bubble windows and one
belly window observer were used during the aerial survey. An estimate of g(0) was not madefor the aerial portion of the
survey. Estimates do not include corrections for dive-time. Variability was estimated using bootstrap resampling
techniques. Because the number of beaked whale sightings in each survey were extremely low (3 to 10), and their
sightability and behavior preclude pooling with other cetaceans, the abundance estimatesare based on small samplesizes.
Therefore, the above abundance estimates should be viewed with caution.

Although the 1990-1995 surveys did not sample exactly the same areas or encompass the entire beaked whale
habitat, they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The
collective 1990-95 data suggest that, seasonally, at least several hundred beaked whales are occupying these waters,
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highest level sof abundancein the GeorgesBank region. Thisisconsistent withtheearlier CeTAPresults. Recent results
suggest that beaked whale abundance may be highest in association with Gulf Stream and warm-core ring features.

Becausethe estimates presented herewere not dive-timecorrected, they arelikely negatively biased and probably
underestimate actual abundance. Given that Mesoplodon spp. prefers deep-water habitats (Mead 1989) the bias may be
substantial.

The best available current abundance estimate for the undifferentiated complex of beaked whales is 1,519
(CV=0.69) as estimated from the July to September 1995 line transect survey (Palka and Waring, in prep) because this
survey provided the most complete coverage of the known habitat.

Table1l. Summary of abundance estimatesfor the undifferentiated complex of beaked whaleswhich include Ziphius and
Mesoplodon spp. Month, year, and area covered during each abundance survey, and resulting abundance
estimate (N,¢) and coefficient of variation (CV).

Month/Y ear Area Npest CV

Cape Hatteras, NC

summer 1978-82 to Nova Scotia 120 0.71

Aug 1990 Gulf Stream 442 0.51
Cape Hatteras, NC

Jun-Jul 1991 to Georges Bank, 262 0.99
shelf edge only
Cape Hatteras, NC « <

Aug-Sep 1991 to Nova Scotia 370 and 612 0.65and 0.73
Georges Bank to

Jun-Jul 1993 Scotian shelf, shelf 330 0.66
edge only
warm-core ring SE

Aug 1994 of Georges Bank 99 0.64
Virginiato Gulf of

Jul-Sep 1995 St Lawrence 1,519 0.69

* from data collected on the Twin Otter and AT-11, respectively.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and Angliss (1997). The best estimate of abundance for undifferentiated beaked whalesis 1,519
(CVv=0.69). The minimum population estimate for the undifferentiate complex of beaked whales (Ziphius and
Mesoplodon spp.) is895 (CV=0.69). Itisnot possibleto determinethe minimum popul atin estimate of only M esoplodont
beaked whales.

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be
used to estimate net productivity include: length at birthis 2 to 3 m, length at sexual maturity 6.1 m for females, and 5.5
m for males, maximum age for females were 30 growth layer groups (GLG's) and for males was 36 GLG's, which may
be annual layers (Mead 1984).
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For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size for the
undifferentiated complex of beaked whalesis 895 (CV=0.69). The maximum productivity rateis 0.04, the default value
for cetaceans. The"recovery” factor, which accountsfor endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status.
PBR for al speciesin the undifferentiated complex of beaked whales (Ziphius and Mesoplodon spp.) is8.9. It isnot
possible to determine the PBR for only Mosoplodont beaked whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Beaked whales (many unidentified asto species) have been killed in the pelagic drift gillnet fishery off the U.S.
Atlantic coast. Whilethereare no reported takesin other continental shelf edgefisheries(i.e., pelagic pair trawl, pelagic
longline), observer coverage in these fisheriesis low and because beaked whales occupy this habitat, unreported takes
may have occurred.

Total fishery-related mortality and seriousinjury cannot be estimated separately for each beaked whale species
because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that any beaked whale stock which occurredinthe U.S. Atlantic Exclusive
Economic Zone (EEZ) might have been subject to the observed fishery-related mortality and seriousinjury. Thirty-five
fishery-related beaked whale mortalities were observed in the pelagic drift gillnet fishery between 1989 and 1995. The
1991-1995 total average estimated annual fishery-related mortality of beaked whalesin the U.S. EEZ was 9.7 (CV =
0.08). The 1991-1995 period provides a better characterization of the current pelagic drift gillnet fishery (Table 2).

Fisheries Information

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries (Read 1994).

Current dataon incidental takesin U.S. fisheriesareavailablefrom several sources. 1n 1986, NMFS established
amandatory self-reported fisheriesinformation system for large pelagic fisheries. Datafilesare maintained at Southeast
Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program
wasinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and in 1993
the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the Banks) and
currently provides observer coverage of vessel sfishing south of Cape Hatteras. Total fishery-related mortality and serious
injury cannot be estimated separately for each beaked whale species because of the uncertainty in speciesidentification
by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse strategy of assuming that
any beaked whale stock which occurred inthe U.S. Atlantic EEZ might have been subject to the observed fishery-related
mortality and serious injury.

By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, but no mortalities or
seriousinjurieshave been documentedinthe pelagiclongline, pelagictrawl, New England multispeciessink gillnet, mid-
Atlantic coastal sink gillnet, or North Atlantic bottom trawl observed fisheries.

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in
1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991,
1992, 1993, 1994 and 1995 were 233, 243, 232, 197 and 164 respectively. Fifty-nine different vessel s participated in this
fishery at one time or another between 1989 and 1993. In 1994 and 1995, respectively, therewere 12 and 11 vesselsin
the fishery (Table 2). Observer coverage, expressed as percent of sets observed, was 8% in 1989, 6% in 1990, 20% in
1991, 40% in 1992, 42% in 1993, 87% in 1994 and 99% in 1995. Effort was concentrated along the southern edge of
Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and locations of the fishery
throughout the year, suggested that the pelagic drift gillnet fishery be stratified into two strata, a southern or winter
stratum, and a northern or summer stratum. Estimates of the total by-catch, from 1989 to 1993, were obtained using
the aggregated (pooled 1989-1993) catch rates, by strata (Northridge 1996). Estimates of total annual by-catch for 1994
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and 1995 were estimated from the sum of the observed caught and the product of the average bycatch per haul and the
number of unobserved haulsasrecorded in self-reported fisheriesinformation. Varianceswere estimated using bootstrap
re-sampling techniques (Bisack, in prep.). By-catch of beaked whales has only occurred from Georges Canyon to
Hydrographer Canyon along the continental shelf break and continental slopeduring July to October. Thirty-fivefishery-
related beaked whal e mortalities were observed between 1989 and 1995. The estimated annual fishery-related mortality
(CV in parentheses) was 60 in 1989 (0.21), 76 in 1990 (0.26), 13in 1991 (0.21), 9.7 in 1992 (0.24), 12 in 1993 (0.16),
4.8in 1994 (0.08) and 9.1 in 1995 (0). The 1991-1995 average estimated annual fishery-related mortality of beaked
whales was 9.7 (0.08) (Table 2).Table 3 summarizes the number of animals released alive and classified asinjured or
non-injured. It also includes the ratio of observed to estimated mortalities for this fishery.

Table 2. Summary of the incidental mortality of Cuvier’s beaked whale (Ziphius cavirostris), and Mesoplodont beaked
whale, by commercial fishery including the years sampled (Y ears), the number of vessels active within the
fishery (Vessels), the type of data used (Data Type), the annual observer coverage (Observer Coverage), the
mortalities recorded by on-board observers (Observed Mortality), the estimated annual mortality (Estimated
Mortality), the estimated CV of the annual mortality (Estimated CV's) and the mean annual mortality (CV in

parentheses).
Fishery | Years | Vessds! | DataType? Observer |Observed | Estimated | Estimated | Mean
Coverage® |Mortality | Mortality * Cvs* Annual
Mortality
Pelagic 91-95 | 1994=12 Obs. Data .20, .40, |3,1,5,4,]13,9.7,12, | .21, .24, 9.7
Drift 1995=11 L ogbook 42, .87, 9 4.8,9.1° | .16,.08,0 (.08)
Gillnet .99
TOTAL 9.7
(.08)

11994 and 1995 shown, other years not available on an annual basis.

2 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. Mandatory logbook (L ogbook) data are used to measuretotal
effort, and the data are collected at the Southeast Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the pelagic drift gillnet is a set.

* For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. This method is described in Northridge (1996). 1n 1994 and 1995, observer coverage
increased substantially, and bycatch rates were not pooled for this period (Bisack, in prep).

5 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume the
vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.8
animals. However, the SEFSC mandatory logbook data was taken at face value, and therefore it was assumed
that 1 set was fished within thistrip, and the point estimate would then increase by 0.1 animals.
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Table 3. Summary of Cuvier's beaked whales (Ziphius cavirostris) and Mesoplodont beaked whales released alive, by
commercial fishery, years sampled (Y ears), ratio of observed mortalities recorded by on-board observersto the
estimated mortality (Ratio), the number of observed animalsrel eased aliveand injured (I njured), and the number
of observed animals released alive and uninjured (Uninjured)

Fishery Years Ratio Injured Uninjured

Pelagic Drift Gillnet 91-95 3/13, 1/9.7,5/12,4/4.8,9/9.1 | 0,0,0,0,1* | 0,0,0,0,0
'The observer recorded this animal being released alive and having the “gear in/around a single body part”.

Other Mortality
From 1992-1995, 5 beaked whal es (3-Gervai ssbheaked whal es; 1- Ture'sbeaked whale; 1-Cuvier'sbeaked whale)
stranded between North Carolina and New Jersey (NMFS unpublished data).

STATUSOF STOCK

The status of Mesoplodont beaked whalesrelativeto OSPin U.S. Atlantic EEZ isunknown. These speciesare
not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulations of 1982, promulgated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. There areinsufficient datato determine population trends and the level of human-caused mortality and serious
injury is unknown because of uncertainty regarding species identification in observed fisheries. If one were to assume
that theincidental fisheries mortality of the four Mesoplodon spp. and Z. cavirostris was random with respect to species
(i.e., inproportion to their rel ative abundance), then the minimum popul ation estimate for all of those stocks would need
tosumto at least 970 in order for an annual mortality of 9.7 animals not to exceed the PBR of any one of these species.
Because an assumption of unselectiveincidental fishing mortality isprobably overly optimistic and representsabest case
Situation, itislikely that acombined minimum population estimate of substantially greater than 970 would be necessary
for an annual mortality of 9.7 to not exceed the PBR of any one of these five stocks. The largest recent abundance
estimate available for beaked whales in the western North Atlantic was 1,519 (CV = 0.69), which would result in a
minimum population estimate of 895 beaked whales; however, this estimate does not include a correction factor for
submerged animals which may be substantial. Although a species specific PBR cannot be determined, the total fishery
mortality and seriousinjury for thisgroup isnot lessthan 10% of the cal culated PBR and, therefore, cannot be considered
to beinsignificant and approaching zero mortality and seriousinjury rate. Thisisastrategic stock because of uncertainty
regarding stock size and evidence of fishery-related mortality and serious injury.
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July 1995
RISSO'S DOLPHIN (Grampus griseus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dolphin is distributed worldwide in tropical and temperate seas. Risso's dolphins generally have an
oceanic range, and occur along the Atlantic coast of North Americafrom Floridato eastern Newfoundland (L eatherwood
et al. 1976; Baird and Stacey 1990). Off the northeast U.S. coast, Risso's dolphin is distributed along the continental
shelf edge from Cape Hatteras northward to Georges Bank during the spring, summer, and autumn (CeTAP 1982; Payne
et al. 1984). Inwinter, the range begins at the mid-Atlantic bight and extends further into oceanic waters (Payne et al.
1984). In general, the population occupies the mid-Atlantic continental shelf edge year round, and israrely seen in the
Gulf of Maine (Payneet al. 1984). During 1990, 1991 and 1993, spring/summer surveys conducted in continental shelf
edgeand deeper oceanic watershad sightingsof Risso'sdol phinsassociated with strong bathymetric features, Gulf Stream
warm-core rings, and the Gulf Stream north wall (Waring et al. 1992; Waring 1993). Thereisno information on stock
differentiation of Risso's dolphin in the western North Atlantic.

POPULATION SIZE
The total number of Risso's dolphins off the ey _

eastern U.S. and Canadian Atlantic coast is unknown, ; sl s T o
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seasons were chosen because the greatest proportion of Pp A i

the population off the northeast U.S. coast appeared in ',"-_._,-:-' A
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operations in the region. - ——— - —
A populationsizeof 11,017 (CV=0.58)! Riss0's Figure 1. .DIStrIbUtIOI’] of Rlsso’s dol phlr] sightings from.

dolphins was estimated from a June and July 1991 NEFSC shipboard and aerial surveys during the summer in

. . L 1990-1995. |sobaths are at 100 m and 1,000 m.

shipboard line transect sighting survey conducted

primarily between the 200 and 2,000m isobaths from

Cape Hatterasto Georges Bank (Table 1; Waring et al. 1992). Datawere collected by one team that searched by naked

£

Y1 June 1997, a codi ng error was found in the 1991 shipboard data file which impacted the stratification
component of the DISTANCE analysis. The revised value reflects this correction, it does not represent a new
analysis of the 1991 survey data. This error occurred in the analysis of pilot whales, common dolphins, Risso’s
dolphins and offshore bottlenose dolphins. The revised numbers have not been reviewed by the Atlantic Scientific
Review Group or the Atlantic Offshore Take Reduction Team. Details are contained in G. Waring, Memo to The
Record, August 1997.
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eye and analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if
applicable, but no corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population sizeof 6,496 (CV=0.74) and 16,818 (CV=0.52) Risso’ sdolphinswas estimated from linetransect
aerial surveysconducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon.
1991). Thestudy areaincluded that covered inthe CeT AP study plusseveral additional continental slope survey blocks.
Dueto weather and logistical constraints, several survey blocks south and east of Georges Bank were not surveyed. The
data were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993), where the CV was estimated using
the bootstrap option. Theabundance estimates do not include g(0) and were not pooled over platforms becausetheinter-
platform calibration analysis has not been conducted.

A population size of 212 (CV=0.62) Risso’ s dol phins was estimated from a June and July 1993 shipboard line
transect sighting survey conducted principally between the 200 and 2,000m i sobaths from the southern edge of Georges
Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data were
collected by two alternating teams that searched with 25x150 binoculars and were analyzed using DISTANCE
(Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but do not include
corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

The few Risso's dolphin sightings made during August 1990 and 1994 were widely scattered, and therefore
were not used to obtain abundance estimates. It should be noted, however, that nearly all of the sightings in these two
years were in deeper oceanic waters (Waring 1993; Anon. 1994).

Although the 1991 and 1993 surveys did not sample exactly the same areas or encompass the entire Risso's
dolphin habitat, they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast.
The collective data suggest that at least severa thousand Risso's dolphins occupy these waters seasonally; however,
survey coverage to date was not judged adequate to provide a definitive estimate of Risso's dolphin abundance in the
western North Atlantic.

The best available current abundance estimate for Risso’ sdolphinsis 16,818 (CV=0.52) as estimated from the
August to September 1991 aerial line transect survey in the AT-11 because this survey provided the most complete
coverage of the known habitat.

Table 1. Summary of abundance estimates for the western North Atlantic Risso’s dolphin. Month, year, and area
covered during each abundance survey, and resulting abundance estimate (N,.¢) and coefficient of variation

(CV).
Month/Y ear Area Npest CV

spring & summer Cape Hatteras, NC

1978-82 to Nova Scotia 4,980 0.34
Cape Hatteras, NC

Jun-Jul 1991 to Georges Bank, 11,017 0.58
shelf edge only
Cape Hatteras, NC . «

Aug-Sep 1991 to Nova Scotia 6,496 and 16,818 0.74 and 0.52
Georges Bank to

Jun-Jul 1993 Scotian shelf, shelf 212 0.62
edge only

* from data collected on the Twin Otter and AT-11, respectively.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and Angliss (1997). The best estimate of abundance for Risso’s dolphinsis 16,818 (CV=0.52).
The minimum popul ation estimate for the western North Atlantic Risso’s dolphin is 11,140 (CV=0.52).
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Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductivelife history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size is 11,140
(CVv=0.52). The maximum productivity rate is 0.04 , the default value for cetaceans (Barlow et al. 1995). The
“recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to
optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the
western North Atlantic Risso’s dolphin is 111.

ANNUAL HUMAN-CAUSED MORTALITY

Foreign fishery observersdocumented theincidental take of asmall number of Risso'sdol phinsinforeign squid
(three animals) and tunalongline (one animal) fisheries (Waring et al. 1990). Between 1989 and 1993, 36 mortalities
were observed in the pelagic drift gillnet fishery, one mortality in the pelagic pair trawl fishery, and onein the pelagic
longline fishery (NMFS unpublished data). No mortalities were documented for the New England multispecies sink
gillnet and groundfish trawl fisheries and no takes were documented in areview of Canadian gillnet and trap fisheries
(Read 1994).

Total average annual total fishery-related mortality is 68 Risso’s dolphins (CV = 0.53).

Fisheries Information

Prior to 1977, there was ho documentation of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. With implementation of the Magnuson Fisheries Conservation and Management Act
(MFCMA) in that year, an observer program was established which has recorded fishery data and information of
incidental by-catch of marine mammals. DWF effort in the U.S. Atlantic Exclusive Economic Zone (EEZ) under
MFCMA has been directed primarily towards Atlantic mackerel and squid. From 1977 through 1982, an average of
120 different foreign vessels per year (range 102-161) operated within the U.S. Atlantic EEZ. 1n 1982, therewere 112
different foreign vessels; 16%, or 18, were Japanese tunalongline vessel s operating along the U.S. east coast. Thiswas
thefirst year that the Northeast Regional Observer Program assumed responsibility for observer coverage of thelongline
vessels. Between 1983 and 1991, the numbers of foreign vessels operating within U.S. Atlantic EEZ each year were
67, 52, 62, 33, 27, 26, 14, 13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vessels included 3,
5,7, 6,8, and 8, respectively, Japanese longline vessels. Observer coverage on DWF vessel swas 25-35% during 1977-
82, and increased to 58%, 86%, 95%, and 98%, respectively, in 1983-86. From 1987-91, 100% observer coverage was
maintained. Foreign fishing operationsfor squid and mackerel ceased at the end of the 1986 and 1991 fishing seasons,
respectively. NMFS foreign-fishery observers have reported four deaths of Risso's dolphins incidental to squid and
mackerel fishing activities in the continental shelf and continental slope waters between March 1977 and December
1991 (Waring et al. 1990; NMFS unpublished data). Three animals were taken by squid trawlers and asingle animal
was killed in longline fishing operations.

Data on current incidental takes in U.S. fisheries are available from several sources. In 1986, NMFS
established amandatory self-reported fisheriesinformation system for large pelagic fisheries. Datafilesare maintained
at the Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling
Observer Program was initiated in 1989, and since that year severa fisheries have been covered by the program. In
late 1992 and in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks
(Tail of the Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.
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By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, pelagic pair trawl
fishery, and pelagic longline fishery, but no mortalities or serious injuries have been documented in the New England
multispecies sink gillnet, mid-Atlantic coastal sink gillnet, or North Atlantic bottom trawl observed fisheries.

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in
1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991,
1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in thisfishery at onetime
or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed, was 8% in 1989, 6% in
1990, 20% in 1991, 40% in 1992, and 42% in 1993. Effort was concentrated along the southern edge of Georges Bank
and off Cape Hatteras. Examination of the species composition of the catch and locations of the fishery throughout the
year, suggested that the pelagic drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a
northern or summer stratum. Estimates of thetotal by-catch, for each year, were obtained using the aggregated (pooled
1989-1993) catch rates, by strata (Northridge 1996). Thirty seven Risso's dolphin mortalities were observed between
1989 and 1993. One animal was entangled and released alive. By-catch occurred during July, September and October
along continental shelf edge canyonsoff the southern New England coast. Estimated annual mortality and seriousinjury
(CV in parentheses) attributableto the drift gillnet fishery was 87 in 1989 (0.52), 144in 1990 (0.46), 21in 1991 (0.55),
31in 1992 (0.27), and 14 in 1993 (0.42); average annual mortality and seriousinjury during 1989-1993 was 59 (0.61).

During the period 1989 to 1993, effort in the pelagic pair traw! fishery hasincreased, from zero haulsin 1989
and 1990, to an estimated 171 hauls in 1991 and then to an estimated 989 and 1087 hauls in 1992 and 1993
respectively. Thefishery operated from August to November in 1991, from June to November in 1992, and from June
to October in 1993. Sea sampling began in October of 1992 where 101 sets (10% of the total) were sampled. In 1993,
201 hauls (18% of the total) were sampled. Nineteen vessels have operated in this fishery. The fishery extends from
35°N to 41°N, and from 69°W to 72°W. Approximately 50% of the total effort was in a one degree square at 39°N,
72°W, around Hudson Canyon. Examination of the locations and species composition of the by-catch, showed little
seasonal change for the 6 months of operation and did not warrant any seasonal or areal stratification of this fishery
(Northridge 1996). One mortality was observed in 1992. Estimated annual mortality and serious injury (CV in
parentheses) to Risso’s dolphinsin the pelagic pair trawl fishery was 0.6 in 1991 (1.0), 4.3in 1992 (0.76) and 3.2 in
1993 (1.0); average annual mortality and serious injury during 1991-1993 was 2.7 (0.98).

Total effort for the pel agiclonglinefishery, based on mandatory self-reported fisheriesinformation, was 11,279
setsin 1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer 1994). The fishery has been observed from January to
March off Cape Hatteras, in May and Juneintheentire Mid-Atlantic, and in July through December inthe Mid-Atlantic
Bight and off Nova Scotia.  This fishery has been monitored with about 5% observer coverage, in terms of trips
observed, since 1992. One Risso’s dolphin mortality was observed in 1993, producing an estimated total longline
fishery-related mortality of 13 Risso’ sdolphins (CV =0.19) for 1993, and a 1992-1993 estimated annual average of 6.5
(CV =0.27).

STATUSOF STOCK

The status of Risso's dolphins relative to OSP in the U.S. Atlantic EEZ is unknown. The speciesisnot listed
as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection Regulations of
1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species. There
are insufficient data to determine the population trends for this species. The total fishery mortality and serious injury
for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and
approaching a zero mortality and serious injury rate. The 1990-93 average annual fishery-related mortality did not
exceed PBR; therefore, thisis not a strategic stock.
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August 1997
LONG-FINNED PILOT WHALE (Globicephala melas):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whales in the Western Atlantic — the Atlantic or long-finned pilot whale,
Globicephala melas, and the short-finned pilot whale, G. macrorhynchus. These species are difficult to identify to the
species level at sea; therefore, some of the descriptive material below refers to Globicephala spp., and isidentified as
such. The speciesboundary is considered to bein the New Jersey to Cape Hatterasarea. Sightings north of thisareaare
likely G. melas.

Pilot whales (Globicephala spp.) are distributed principally along the continental shelf edge in the winter and
early spring off the northeast U.S. coast, (CeTAP 1982; Payne and Heinemann 1993). In late spring, pilot whales move
onto Georges Bank and into the Gulf of Maine and more northern waters, and remain in these areas through late autumn
(CeTAP 1982; Payne and Heinemann 1993). In general, pilot whalesgenerally occupy areas of high relief or submerged
banks. They are also associated with the Gulf Stream north wall and thermal fronts along the continental shelf edge.

Thelong-finned pilot whaleis distributed from North Carolinato Iceland and possibly the Baltic Sea (Sergeant
1962; Leatherwood et al. 1976; Abend 1993). The stock structure of the North Atlantic population is currently unknown
(Anon. 1993); however, several recently initiated genetic studiesand proposed North Atlantic sighting surveyswill likely
provide information required to delineate stock boundaries.

POPULATION SIZE =g '
Thetotal number of long-finned pilot whal es of f ; : E qagi
the eastern U.S. and Canadian Atlantic coast isunknown, ! b gt 7 =
however, eight estimatesareavailable (Table 1; Figure 1). LA PO
Two estimates were derived from catch data and : ! :
population models that estimated the abundance of the
entire stock. Six seasonal estimates are available from ! :
selected regions in U.S. waters during spring, summer Sy st
and autumn 1978-82, August 1990, June-July 1991, P
August-September 1991, June-July 1993, and July- '
September 1995. Because long-finned and short-finned = .
pilot whales are difficult to identify at sea, seasonal | “i "
abundanceestimateswerereported for Globicephala spp., .,
both long-finned and short-finned pilot whales. ko
Mitchell (1974) used cumulative catch datafrom Si Ay
the 1951-61 drive fishery off Newfoundland to estimate

theinitial population size (ca. 50,000 animals).
Mercer (1975), used population models to
estimate a population in the same region of between

1980
1985

1594

1986 Acrial Surveys

43,000-96,000 long-finned pilot whales, with a range of
50,000-60,000 being considered the best estimate.

A population size of 11,120 (CV=0.29)
Glaobicephala spp. was estimated from an aerial survey
program conducted from 1978 to 1982 on the continental
shelf and shelf edge waters between Cape Hatteras, North
Carolinaand Nova Scotia (Table 1; CeTAP 1982). The estimate is based on an inverse variance weighted pooling of
spring, summer and autumn data. An average of these seasons were chosen because the greatest proportion of the
population off the northeast U.S. coast appeared in the study area during these seasons. This estimate does not include
acorrection for dive-time or g(0), the probahility of detecting an animal group on thetrack line. This estimate may not
reflect the current true population size because of its high degree of uncertainty , its old age, and it was estimated just
after cessation of extensive foreign fishing operations in the region.

Figure 1. Distribution of pilot whale sightings from NEFSC
shipboard and aerial surveys during the summer in 1990-1995.
|sobaths are at 100 m and 1,000 m.
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A population size of 1,043 (CV=0.78) Globicephala spp. was estimated from an August 1990 shipboard line
transect sighting survey, conducted principally along the Gulf Stream north wall between Cape Hatteras and Georges
Bank (Table 1; Waring et al. 1992). Data were collected by one team that searched by naked eye and analyzed using
DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but do not
include corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 4,110 (CV = 0.35) Globicephala spp. was estimated from a June and July 1991 shipboard
line transect sighting survey conducted primarily between the 200 and 2,000m isobaths from Cape Hatteras to Georges
Bank (Table 1; Waring et al. 1992). Data were collected by one team that searched by naked eye and analyzed using
DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but no
corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 3,668 (CV=0.28) and 5,377 (CV=0.53) Globicephala spp. was estimated from linetransect
aerial surveys conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon.
1991). Thestudy areaincluded that covered in the CeTAP study plus several additional continental slope survey blocks.
Dueto weather and logistical constraints, several survey blocks south and east of Georges Bank were not surveyed. The
datawere analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993), where the CV was estimated using the
bootstrap option. The abundance estimates do not include g(0) and were not pooled over platforms because the inter-
platform calibration analysis has not been conducted.

A population size of 668 (CV=0.55) Globicephala spp. was estimated from a June and July 1993 shipboard line
transect sighting survey conducted principally between the 200 and 2,000m isobaths from the southern edge of Georges
Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data were
collected by two alternating teamsthat searched with 25x 150 binocul arsand were analyzed using DI STANCE (Buckland
et al. 1993; Laake et al. 1993). Estimatesinclude school size-bias, if applicable, but do not include correctionsfor g(0)
or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 8,176 (CV=0.65) Globicephal a spp. was estimated from a July to September 1995 sighting
survey conducted by two shipsand an airplanethat covered watersfrom Virginiato the mouth of the Gulf of St. Lawrence
(Table 1; Palka and Waring, in prep.). Tota track line length was 32,600 km (17,600 nmi). The ships covered waters
between the 50 and 1000 fathom contour lines, the northern edge of the Gulf Stream, and the northern Gulf of Maine/Bay
of Fundy region. The airplane covered watersin the Mid-Atlantic from the coastline to the 50 fathom contour line, the
southern Gulf of Maine, and shelf waters off Nova Scotia from the coastline to the 1000 fathom contour line. Shipboard
data were collected using a two independent sighting team procedure and were analyzed using the product integral
method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard estimates were corrected for g(0) and, if
applicable, asofor school size-bias. Standard aerial sighting procedureswith two bubblewindows and onebelly window
observer were used during the aerial survey. An estimate of g(0) was not made for the aeria portion of the survey.
Estimates do not include corrections for dive-time. Variability was estimated using bootstrap resampling techniques.

Although the 1990-1995 surveysdid not sampl e the same areas or encompassthe entire pilot whal e habitat, they
did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The collective 1990-95
datasuggest that, seasonally, at | east several thousand pilot whal es are occupying these waters; however, survey coverage
to date is not judged adequate to provide a definitive estimate of pilot whale abundance in the western North Atlantic.

2In June 1997, a codi ng error was found in the 1991 shipboard data file which impacted the stratification
component of the DISTANCE analysis. The revised value reflects this correction, it does not represent a new
analysis of the 1991 survey data. This error occurred in the analysis of pilot whales, common dolphins, Risso’s
dolphins and offshore bottlenose dolphins. The revised numbers have not been reviewed by the Atlantic Scientific
Review Group or the Atlantic Offshore Take Reduction Team. Details are contained in G. Waring, Memo to The
Record, August 1997.
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The best available current abundance estimate for Globicephala spp. is 8,176 (CV=0.65) as estimated from the
July to September 1995 line transect survey (Palka and Waring, in prep.) because this survey isrecent and provided the
most complete coverage of the known habitat.

Table 1. Summary of abundance estimates for the western North Atlantic Globicephala spp. Month, year, and area
covered during each abundance survey, and resulting abundance estimate (N,.y) and coefficient of variation

(CV). Unk=unknown.

Month/Y ear Area Npest CV
1951-1961 Newfoundland 50,000 unk
1951-1961 Newfoundland 50,000-60,000 unk
spring, summer &
autumn o Metteras NC 11,120 0.2
1978-82
Aug 1990 Gulf Stream 1,043 0.78

Cape Hatteras, NC
Jun-Jul 1991 to Georges Bank, 4,110 0.35
shelf edge only
Cape Hatteras, NC . «
Aug-Sep 1991 to Nova Scofia 3,668 and 5,377 0.28 and 0.53
Georges Bank to
Jun-Jul 1993 Scotian shelf, shelf 668 0.55
edge only
Virginiato Gulf of
Jul-Sep 1995 <t Lawrence 8,176 0.65

* from data collected on the Twin Otter and AT-11, respectively.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and Angliss (1997). The best estimate of abundance for Globicephala spp. is 8,176 (CV=0.65).
The minimum popul ation estimate for Globicephala spp. is 4,968 (CV=0.65).

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Life history parameters that could
be used to estimate net productivity include those from animal staken in the Newfoundland drivefishery: calvinginterval
3.3years; lactation period about 21-22 months; gestation period 12 months; births mainly from Juneto November; length
at birth is 177 cm; mean length at sexual maturity, 490 cm, males; and 356 cm, females; age at sexual maturity is 12
years for males and 6 years for females, and mean adult length is 557 cm for males and 448 cm for females; and
maximum age was 40 for males, and 50 for females (Sergeant 1962; Kasuya et al. 1988). Analysis of data recently
collected from animals taken in the Faroe Islands drive fishery produced higher values for al parameters (Bloch et al.

72



1993; Desportes et al. 1993; Martin and Rothery 1993). These differences are likely related, at least in part, to larger
sample sizes and newer analytical techniques.

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologica Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size for Globicephala
Spp. 154,968 (CV=0.65). The maximum productivity rateis0.04, the default valuefor cetaceans. The“recovery” factor,
which accountsfor endangered, depl eted, threatened stocks, or stocks of unknown status rel ative to optimum sustainable
population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic
Globicephala spp. is 50.

ANNUAL HUMAN-CAUSED MORTALITY

Pilot whales have a propensity to mass strand throughout their range, but the role of human activity in these
events is unknown. Between two and 120 pilot whales have stranded annually either individually or in groupsin the
NMFS Northeast Region (Anon. 1993b) since 1980.

Foreign fishery observers documented 436 pilot whale mortalities in Atlantic mackerel and squid fisheries
(Waring et al. 1990; Waring 1995). Between 1989 and 1995, sixty -eight mortalities were observed in the large pelagic
drift gillnet fishery, twenty-nine in the pelagic pair trawl fishery (1989-1995), and one each in the pelagic longline and
groundfish trawl fisheries (NMFS unpublished data; see below). Although only one mortality has been observed in the
U.S. large pelagic longline fishery, 24 pilot whales were released alive, two injured, after becoming entangled or hooked
inthisgear. Pilot whales are frequently observed to feed on hooked fish, particularly big-eye tuna (NMFS unpublished
data). One mortality was observed in New England groundfish trawl fisheries in 1990 and one released alive and
uninjured in 1993. Two werereleased alive and injured in 1992 and 1993 in the pelagic drift gillnet fishery. There were
no takesin the New England multispeciessink gillnet fishery. Anunknown number of pilot whales have also been taken
in Newfoundland and L abrador, and Bay of Fundy, groundfish gillnets, Atlantic Canadaand Greenland salmon gillnets,
and Atlantic Canada cod traps (Read 1994).

Total fishery-related mortality and serious injury cannot be estimated separately for the two species of pilot
whalesin the U.S. Atlantic EEZ because of the uncertainty in speciesidentification by fishery observers. The Atlantic
Scientific Review Group advised adopting therisk-averse strategy of assuming that either speciesmight have been subject
to the observed fishery-related mortality and serious injury. Total estimated annual fishery-related mortality of pilot
whales from NMFS-observed fisheries was the sum of integer-rounded annual mortality estimates across the pelagic
longline(1992-1993), pelagic drift gillnet (1991-1995), pelagic pair trawl (1992-1995), and North Atlantictrawl fisheries
(1991-1995) and was 42 pilot whales, Globicephala spp. (CV = 0.11) (Table 2).

Fisheries Information

Prior to 1977, there was no documentation of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. A fishery observer program, which has collected fishery data and information on
incidental by-catch of marine mammals, was established in 1977 with the implementation of the Magnuson Fisheries
Conservation and Management Act (MFCMA). DWF effort in the Atlantic coast EEZ under MFCMA has been directed
primarily towards Atlantic mackerel and squid. An average of 120 different foreign vessels per year (range 102-161)
operated within the Atlantic coast EEZ during 1977 through 1982. In 1982, there were 112 different foreign vessels;
18 (16%) were Japanese tuna longline vessels operating along the U.S. Atlantic coast. Thiswasthefirst year that the
Northeast Regional Observer Program assumed responsibility for observer coverage of thelonglinevessels. The number
of foreign vessel soperating withinthe U.S. Atlantic EEZ each year between 1983 and 1991 averaged 33 and ranged from
nineto 67. The number of Japanese longline vessels included among the DWF vessels averaged six and ranged from
three to eight between 1983 and 1988. MFCMA observer coverage on DWF vessels was 25-35% during 1977-82,
increased to 58%, 86%, 95%, and 98%, respectively, during 1983-86, and 100% observer coverage was maintained from
1987-91. Foreign fishing operations for squid ceased at the end of the 1986 fishing season and, for mackerel, at the end
of the 1991 fishing season.
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During 1977-1991, observersin this program recorded 436 pilot whale mortalitiesin foreign-fishing activities
(Waring et al. 1990; Waring 1995). A total of 391 (90%) were taken in the mackerel fishery, and 41 (9%) occurred
during Loligo and Illex squid-fishing operations. Thistotal includes 48 documented takes by U.S. vesselsinvolved in
joint venture fishing operations in which U.S. captains transfer their catches to foreign processing vessels. Due to
temporal fishing restrictions, the by-catch occurred during winter/spring (December to May) in continental shelf and
continental shelf edge waters (Fairfield et al. 1993; Waring 1995); however, the majority of the takes occurred in late
spring along the 100 m isobath. Two animals were also caught in both the hake fishery and tuna longline fisheries
(Waring et al. 1990).

The Atlantic Canadian and Greenland salmon gillnet fishery isseasonal, with the peak from Juneto September,
depending on location. In southern and eastern Newfoundland, and Labrador during 1989, 2,196 nets 91 m long were
used. There are no effort data available for the Greenland fishery; however, the fishery was terminated in 1993 under
an agreement between Canada and North Atlantic Salmon Fund (Read 1994).

The groundfish gillnet fishery iswidespread and important. Many fisherman hold groundfish gillnet licenses
but the number of active fishermen is unknown. 1n 1989, approximately 6,800 licenses were issued to fishermen along
the southern coast of Labrador, and northeast and southern coast of Newfoundland. In the Gulf of St. Lawrence, there
were about 3,900 licenses issued in 1989, while in the Bay of Fundy and southwestern Nova Scotia 659 licenses were
issued.

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980
(Read 1994). Thisfishery was closed at the end of 1993 due to collapse of Canadian groundfish resources.

Thedistribution of long-finned pilot whal e, anorthern species, overlapswith that of the short-finned pilot whale,
a predominantly southern species, between 35°30'N to 38°00'N (Leatherwood et al. 1976). Although long-finned pilot
whales are most likely taken in the waters north of Delaware Bay, many of the pilot whale takes are not identified to
speciesand by-catch does occur in the overlap area. In thissummary, therefore, long-finned pilot whales (Globicephala
melas) and unidentified pilot whales (Globicephala spp.) are considered together.

Dataon currentincidental takesin U.S. fisheriesare availablefrom several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the
Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet, pelagic longline, and pelagic
pair trawl fisheries, but no mortalities or seriousinjuries have documented in the New England multispecies sink gillnet
or mid-Atlantic coastal sink gillnet.

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in
1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991,
1992, 1993, 1994 and 1995 were 233, 243, 232, 197 and 164 respectively. Fifty-nine different vessel s participated in this
fishery at one time or another between 1989 and 1993. 1n 1995 there were 11 vesselsin the fishery (Table 2). Observer
coverage, expressed as percent of setsobserved, was 8% in 1989, 6% in 1990, 20% in 1991, 40% in 1992, 42%in 1993,
87%in 1994 and 99% in 1995. Effort was concentrated along the southern edge of Georges Bank and off Cape Hatteras.
Examination of the species composition of the catch and locations of the fishery throughout the year, suggested that the
pelagic drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a northern or summer stratum.
Estimates of the total by-catch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates,
by strata (Northridge 1996). Estimates of total annual by-catch for 1994 and 1995 were estimated from the sum of the
observed caught and the product of the average bycatch per haul and the number of unobserved hauls asrecorded in self-
reported fisheriesinformation. Varianceswere estimated using bootstrap re-sampling techniques (Bisack, inprep.). The
annual fishery-related mortality (CV in parentheses) was 77 in 1989 (0.24), 132 in 1990 (0.24), 30 in 1991 (0.26), 33
in 1992 (0.16), 31in 1993 (0.19), 20in 1994 (0.06), and 9.1 in 1995 (0); average annua mortality between 1991-1995
was 24.6 pilot whales (0.09) (Table 2). The 1991-1995 period providesabetter characterization of thisfishery (i.e., fewer
vessels and increased observer coverage). Table 3 summarizes the number of animals released alive and classified as
injured or non-injured. It also includes the ratio of observed to estimated mortalities for this fishery. Because animals
released alive may have subsequently died dueto injuries received during entanglement, pilot whales that were rel eased
were included in the mortality estimates. Pilot whales were taken along the continental shelf edge, northeast of Cape
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Hatteras in January and February. Takes were recorded at the continental shelf edge east of Cape Charles, Virginia, in
June. Pilot whales were taken from Hydrographer Canyon along the Great South Channel to Georges Bank from July-
November. Takes occurred at the Oceanographer Canyon continental shelf break and along the continental shelf
northeast of Cape Hatteras in October-November.

Effort in the pelagic pair trawl fishery has increased during the period 1989 to 1993, from zero haulsin 1989
and 1990, to an estimated 171 haulsin 1991, and then to an estimated 536 haulsin 1992, 586 in 1993, 407 in 1994, and
440 in 1995, respectively. The fishery operated from August-November in 1991, from June-November in 1992, from
June-October in 1993, and from mid-summer to November in 1994 and 1995. Sea sampling beganin October 1992, and
48 sets (9% of the total) were sampled in that season, 102 hauls (17% of the total) were sampled in 1993. In 1994 and
1995, 52% and 54%, respectively, of the sets were observed. Twelve vessels have operated in this fishery. The fishery
extends from 35°N to 41°N, and from 69°W to 72°W. Approximately 50% of the total effort was within a one degree
square at 39°N, 72°W, around Hudson Canyon. Examination of the locations and species composition of the by-catch,
showed little seasonal change for the six months of operation and did not warrant any seasonal or areal stratification of
this fishery (Northridge 1996). Five pilot whale (Globicephala spp.) mortalities were reported in the self-reported
fisheriesinformation in 1993. 1n 1994 and 1995 observers reported one and twelve mortalities, respectively (Table 2).

The estimated fishery-related mortality to pilot whalesin the U.S. Atlantic attributable to this fishery in 1994 was 2.0
(CVv=0.49) and 22 (CV=0.33) in 1995 (Bisack, in prep.). The average mortality between 1992 and 1995 was 6
(CVv=0.31) for thisfishery. Table 3 summarizesthe number of animals released alive and classified asinjured or non-
injured. It also includes the ratio of observed to estimated mortalities for this fishery.

The pelagic longline fishery operates in the U.S. Atlantic ( including Caribbean) and Gulf of Mexico EEZ
(SEFSC unpublished data). Interactions between the pelagic longline fishery and pilot whales have been reported;
however, avessel may fish in morethan one statistical reporting areaand it isnot possibleto separate estimates of fishing
effort other than to subtract Gulf of Mexico effort from Atlantic fishing effort, which includes the Caribbean Sea. This
fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992. Total effort for the
pelagiclonglinefishery (Atlantic, including the Caribbean), based on mandatory self-reported fisheriesinformation, was
11,279 setsin 1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer 1994). Thefishery has been observed nearly year
round within every statistical reporting areawithin the EEZ and beyond. Twenty four animals were released alive, but
two were injured. One mortality was observed between 1990 and 1993. January-March by-catch was concentrated on
the continental shelf edge northeast of Cape Hatteras. By-catch was recorded in this area during April-June, and takes
also occurred north of Hydrographer Canyon off the continental shelf in water over 1,000 fathoms during April-June.
During the July-September period, takes occurred on the continental shelf edge east of Cape Charles, Virginia, and on
Block Canyon slope in over 1,000 fathoms of water. October-December by-catch occurred along the 20 to 50 fathom
contour linesbetween Barnegatt Bay and Cape Hatteras. Estimated takewasbased on ageneralized linear model (Poisson
error assumption) fit to the available observed incidental take and self-reported incidental take and effort data for the
fishery (SEFSC unpublished data). The estimated fishery-related mortality to pilot whales in the U.S. Atlantic
attributabl e to thisfishery occurred in 1992 and was 22 (CV = 0.23); average annual mortality between 1992-1993 was
eleven pilot whales (0.33) (Table 2). Table 3 summarizes the number of animalsreleased alive and classified as injured
or non-injured. It also includes the ratio of observed to estimated mortalities for this fishery.

Vessels in the North Atlantic bottom trawl fishery, a Category 111 fishery under the MMPA, were observed in
order to meet fishery management needs, rather than marine mammal management needs. An average of 970 (CV =
0.04) vessels (full and part time) participated annually in the fishery during 1989-1993. The fishery is active in New
Englandin all seasons. Onemortality wasdocumented in 1990 and one animal wasrel eased alive and uninjuredin 1993.
Table 3 summarizes the number of animals released alive and classified asinjured or non-injured. It also includes the
ratio of observed to estimated mortalities for this fishery.

The mid-Atlantic mackerel and squid traw! fisheries were combined into the Atlantic mid-water trawl fishery
in the revised proposed list of fisheriesin 1995. Thefishery occursaong the U.S. mid-Atlantic continental shelf region
between New Brunswick, Canada, and Cape Hatteras year around. The mackerel trawl fishery was classified as a
Category 1l fishery since 1990 and the squid fishery was originally classified as a Category 1l fishery in 1990, but was
reclassified as a Category 11 fishery in 1992. The combined fishery was reclassified as a Category |1 fishery in 1995.
Three fishery-related mortality of pilot whales were reported in self-reported fisheries information from the mackerel
trawl fishery between 1990-1992.

75



Table2. Summary of theincidental mortality of pilot whales (Globicephala sp) by commercial fishery including theyears
sampled (Y ears), the number of vessels active within the fishery (Vessels), the type of data used (Data Type),
the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed
Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual mortality

(Estimated CV's) and the mean annual mortality (CV in parentheses).

Fishery | Years | Vessds DataType' | Observer |Observed | Estimated | Estimated Mean
Coverage? | Mortaity | Mortality CVs Annual
Mortality
Pelagic 91-95 | 1994=12° | Obs. Data .20, .40, 4, 14, 30, 33, .26, .16, 24.6
Drift 1995=11 L ogbook 42,.87, 1114 17,9] 31,20, .19, .06, 0 (.09)
Gillnet .99 9.1°
Pelagic 92-95 12 Obs. Data .09,.17, |1 0,0°1,10,0,2,22] 0,0, .49, 6.0
Pair Trawl L ogbook 52, .54 12 .33 (.31)
Longline” | 92-93 Obs. Data .05 1 22 .23 11
L ogbook (.33
TOTAL 41.6
(.11)

! Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. Mandatory logbook (L ogbook) dataare used to measuretotal
effort for the pelagic drift gillnet and longline fishery, and these data are collected at the Southeast Fisheries
Science Center (SEFSC).

2 Observer coverage for the pelagic drift gillnet, pair trawl and longline fishery are in terms of sets.

81994 and 1995 shown, other years not available on an annual basis.

* For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. This method is described in Northridge (1996). In 1994 and 1995, observer coverage
increased substantially, and bycatch rates were not pooled for this period (Bisack, in prep).

5 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume the
vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.84
animals. However, the SEFSC mandatory logbook data was taken at face value, and therefore it was assumed
that 1 set was fished within thistrip, and the point estimate would then increase by 0.06 animals.

®1n 1993, 5 pilot whales were taken on atow without an observer. An estimate could not be made based on unobserved
tows.

" Assessments for 1994 and 1995 are not compl eted but are expected to bein the marine mammal stock assessment report
next year.
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Table 3. Summary of pilot whales (Globicephala sp) released alive, by commercial fishery, yearssampled (Y ears), ratio
of observed mortalitiesrecorded by on-board observersto the estimated mortality (Ratio), the number of observed animals
released alive and injured (Injured), and the number of observed animals released alive and uninjured (Uninjured).

Fishery* Years Ratio Injured Uninjured

Pelagic Drift Gillnet 91-95 4/30, 14/33, 11/31, 0,13 130,0 0
17/20,9/9.1

North Atlantic Bottom 91-95 0,0,0,0,0 0,0,0,0,0 0,0,1,0,0

Trawl

'Pilot whales have been caught and rel eased alivein thelongline fishery. However, assessments have not been completed
at thistime but are expected by next year.

2 Released alive with moderate injury.

% Released alive with condition unknown.

Other Mortality

A potential human-caused source of mortality isfrom polychlorinated biphenyls (PCBs) and DDT, moderate
levelsof which have been found in pilot whaleblubber (Taruski 1975; Muir et al. 1988). Theeffect of the observed levels
of such contaminants is unknown.

From 1992-1995, 53 long-finned pilot whale stranded between Virginiaand Maine, including 22 animal s that
mass stranded in 1992 along the Massachusetts coast (NMFS unpublished data).

STATUSOF STOCK

The status of long-finned pilot whales relative to OSP in U.S. Atlantic EEZ is unknown, but stock abundance
may have been affected by reduction in foreign fishing, curtailment of the Newfoundland drive fishery for pilot whales
in 1971, and increased abundance of herring, mackerel, and squid stocks. There are insufficient data to determine the
population trendsfor this species. The speciesisnot listed under the Endangered Species Act. 1n Canada, the Cetacean
Protection Regulations of 1982, promulgated under the Standing Fisheries Act, prohibit the catching or harassment of
all cetacean species. The total fishery-related mortality and serious injury for this stock is not less than 10% of the
calculated PBR and, therefore, cannot be considered to beinsignificant and approaching zero mortality and seriousinjury
rate. Thisisa strategic stock because the 1991-95 estimated average annual fishery-related mortality to pilot whales,
Glaobicephala spp., will likely exceed PBR when the 1994-95 longline data analyses are complete.
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August 1997
SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whales in the Western Atlantic: the Atlantic or long-finned pilot whale,
Glaobicephala melas, and the short-finned pilot whale, G. macrorhynchus. These species are difficult to identify to the
specieslevel at sea; therefore, some of the descriptive material below refersto Globicephala spp. and isidentified as such.
The species boundary is considered to be in the New Jersey to Cape Hatteras area. Sightings north of this area are likely
G. melas.

The short-finned pilot whale is distributed worldwide in tropical to warm temperate waters (L eatherwood and
Reeves 1983). The northern extent of the range of this specieswithin the U.S. Atlantic Exclusive Economic Zone (EEZ)
is generally thought to be Cape Hatteras, North Carolina
(Leatherwood and Reeves 1983). Sightings of theseanimalsin U.S.
Atlantic EEZ occur primarily within the Gulf Stream [Southeast
Fisheries Science Center (SEFSC) unpublished data], and primarily
along the continental shelf and continental slope in the northern
Gulf of Mexico (Mullin et al. 1991; SEFSC unpublished data).
There is no information on stock differentiation for the Atlantic
population.

pe Hatteras O

POPULATION SIZE

Estimates of abundance were derived through the
application of distance sampling analysis(Buckland et al. 1993) and
the computer program DISTANCE (Laake et al. 1993) to sighting
data collected during a 1992 winter, visual sampling, line-transect hd
vessel survey of the U.S. Atlantic EEZ waters between Miami,
Florida, and Cape Hatteras, North Carolina. The estimated capeanaveral
abundance of short-finned pilot whales for the 1992 survey was 749 .
(coefficient of variation, CV = 0.64) (Hansen et al. 1994).

Minimum Population Estimate

The minimum popul ation estimate is the lower limit of the ==
two-tailed 60% confidence interval of the log-normally distributed
best abundance estimate. Thisisequivalent to the 20th percentile of
thelog-normal distribution as specified by Wadeand Angliss(1997).
The best estimate of abundance for short-finned pilot whalesis 749  Figure 1. Sghtings of short-finned pilot whales
(CV=0.64). The minimum population estimate for the western  (filled circles) and unidentified pilot whales

North Atlantic short-finned pilot whale is 457 (CV=0.64). (unfilled circles) during NOAA Ship Oregon I
marine mammal survey cruise in winter 1992.

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity ratewasassumedto be0.04. Thisvalueisbased ontheoretical modeling showing that cetacean
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populations may not grow at rates much greater than 4% given the constraints of their reproductive life history (Barlow
et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size is 457 (CV=0.64).
The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)
was set at 0.40 because of the high variance associated with the estimate of total annual fishery-related mortality and
serious injury for Globicephala spp. PBR for the western North Atlantic short-finned pilot whalesis 3.7.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thelevel of past or current, direct, human-caused mortality of short-finned pilot whalesintheU.S. AtlanticEEZ
is unknown. The short-finned pilot whale has been taken in the pelagic longline fishery in Atlantic waters off the
southeastern U.S. (Lee et al. 1994; SEFSC unpublished data). Pilot whales have been taken in fisheries operating in the
deeper, offshorewaters off the northeastern U.S. waters north of the presumed range of this stock. The pilot whalestaken
in these fisheries may have been thelong-finned pilot whale, G. melas (Waring et al. 1990); however, total fishery-related
mortality and serious injury cannot be estimated separately for the two species of pilot whales because of the uncertainty
in species identification by fishery observers.

Foreign fishery observers documented 436 pilot whale mortalities in Atlantic mackerel and squid fisheries
(Waring et al. 1990; Waring 1995). Between 1989 and 1995, sixty -eight mortalities were observed in the large pelagic
drift gillnet fishery, twenty-nine in the pelagic pair trawl fishery (1989-1995), and one each in the pelagic longline and
groundfish trawl fisheries (NMFS unpublished data; see below). Although only one mortality has been observed in the
U.S. large pelagic longline fishery, 24 pilot whales were rel eased alive, two injured, after becoming entangled or hooked
in this gear. Pilot whales are frequently observed to feed on hooked fish, particularly big-eye tuna (NMFS unpublished
data). One mortality was observed in New England groundfish trawl fisheries in 1990 and one released alive and
uninjured in 1993. Two werereleased alive and injured in 1992 and 1993 in the pelagic drift gillnet fishery. There were
no takesin the New England multispecies sink gillnet fishery. An unknown number of pilot whales have al so been taken
in Newfoundland and Labrador, and Bay of Fundy, groundfish gillnets, Atlantic Canada and Greenland salmon gillnets,
and Atlantic Canada cod traps (Read 1994).

Total fishery-related mortality and seriousinjury cannot be estimated separately for thetwo speciesof pilot whales
inthe U.S. Atlantic EEZ because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific
Review Group advised adopting the risk-averse strategy of assuming that either species might have been subject to the
observedfishery-related mortality and seriousinjury. Total estimated annual fishery-related mortality of pilot whalesfrom
NMFS-observed fisheries was the sum of integer-rounded annual mortality estimates across the pelagic longline (1992-
1993), pelagic drift gillnet (1991-1995), pelagic pair trawl (1992-1995), and North Atlantic bottom trawl fisheries (1991-
1995) and was 42 pilot whales, Globicephala spp. (CV = 0.11) (Table 1).

Fisheries Information

Dataon current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasiinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vesselsfishing off the Grand Banks (Tail of the Banks)
and provides observer coverage of vessels fishing south of Cape Hatteras.

By-catch has been observed by NMFS Sea Samplersin the pelagic drift gillnet, pelagic longline, and pelagic pair
trawl fisheries, but no mortalities or serious injuries have documented in the New England multispecies sink gillnet or
mid-Atlantic coastal sink gillnet.

The estimated total number of hauls in the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in
1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991,
1992, 1993, 1994 and 1995 were 233, 243, 232, 197 and 164 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. 1n 1995 there were 11 vessels in the fishery (Table 1). Observer
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coverage, expressed as percent of sets observed, ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, 42%
in 1993, 87% in 1994 and 99% in 1995. Effort was concentrated along the southern edge of Georges Bank and off Cape
Hatteras. Examination of the species composition of the catch and | ocations of the fishery throughout the year, suggested
that the pelagic drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a northern or summer
stratum. Estimatesof thetotal by-catch, from 1989 to 1993, were obtai ned using the aggregated (pooled 1989-1993) catch
rates, by strata (Northridge 1996). Estimates of total annual by-catch for 1994 and 1995 were estimated from the sum of
the observed caught and the product of the average bycatch per haul and the number of unobserved hauls as recorded in
self-reported fisheriesinformation. Variances were estimated using bootstrap re-sampling techniques (Bisack, in prep.).
The annual fishery-related mortality (CV in parentheses) was 77 in 1989 (0.24), 132 in 1990 (0.24), 30in 1991 (0.26),
33in1992 (0.16), 31in 1993 (0.19), 20in 1994 (0.06), and 9.1 in 1995 (0); average annual mortality between 1991-1995
was 24.6 pilot whales (0.09) (Table 1). The 1991-1995 period providesabetter characterization of thisfishery (i.e., fewer
vessels and increased observer coverage). Table 2 summarizes the number of animals released alive and classified as
injured or non-injured. It also includes the ratio of observed to estimated mortalities for this fishery. Because animals
released alive may have subsequently died due to injuries received during entanglement, pilot whales that were released
were included in the mortality estimates. Pilot whales were taken along the continental shelf edge, northeast of Cape
Hatteras in January and February. Takes were recorded at the continental shelf edge east of Cape Charles, Virginia, in
June. Pilot whales were taken from Hydrographer Canyon along the Great South Channel to Georges Bank from July-
November. Takesoccurred at the Oceanographer Canyon continental shelf break and al ong the continental shelf northeast
of Cape Hatteras in October-November.

Effort in the pelagic pair trawl fishery hasincreased during the period 1989 to 1993, from zero haulsin 1989 and
1990, to an estimated 171 haulsin 1991, and then to an estimated 536 haulsin 1992, 586 in 1993, 407 in 1994, and 440
in 1995, respectively. The fishery operated from August-November in 1991, from June-November in 1992, from June-
October in 1993, and from mid-summer to November in 1994 and 1995. Sea sampling began in October 1992, and 48
sets (9% of the total) were sampled in that season, 102 hauls (17% of the total) were sampled in 1993. In 1994 and 1995,
52% and 54%, respectively, of the setswere observed. Twelve vessels have operated in thisfishery. Thefishery extends
from 35°N to 41°N, and from 69°W to 72°W. Approximately 50% of the total effort was within a one degree square at
39°N, 72°W, around Hudson Canyon. Examination of the locations and species composition of the by-catch, showed little
seasonal change for the six months of operation and did not warrant any seasonal or areal stratification of this fishery
(Northridge 1996). Five pilot whale (Globicephala spp.) mortalities were reported in the self-reported fisheries
information in 1993. In 1994 and 1995 observers reported one and twelve mortalities, respectively (Table 1). The
estimated fishery-related mortality to pilot whales in the U.S. Atlantic attributable to this fishery in 1994 was 2.0
(CV=0.49) and 22 (CV=0.33) in 1995 (Bisack, in prep.). The average mortality between 1992 and 1995 was 6 (CV=0.31)
for thisfishery. Table 2 summarizesthe number of animalsreleased alive and classified asinjured or non-injured. It also
includes the ratio of observed to estimated mortalities for this fishery.

Interactions between the pelagic longline fishery and pilot whales have been reported; however, a vessel may
fish in more than one statistical reporting area and it is not possible to separate estimates of fishing effort other than to
subtract Gulf of Mexico effort from Atlantic fishing effort, which includes the Caribbean Sea. This fishery has been
monitored with about 5% observer coverage, in terms of trips observed, since 1992. Total effort for the pelagic longline
fishery (Atlantic, including the Caribbean), based on mandatory self-reported fisheries information, was 11,279 setsin
1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer 1994). The fishery has been observed nearly year round within
every statistical reporting areawithin the EEZ and beyond. Twenty-four animalswerereleased aive, but twowereinjured.
One mortality was observed between 1990 and 1993. January-March by-catch was concentrated on the continental shelf
edge northeast of Cape Hatteras. By-catch was recorded in this areaduring April-June, and takes also occurred north of
Hydrographer Canyon off the continental shelf inwater over 1,000 fathomsduring April-June. During the July-September
period, takes occurred on the continental shelf edge east of Cape Charles, Virginia, and on Block Canyon slope in over
1,000 fathoms of water. October-December by-catch occurred along the 20 to 50 fathom contour lines between Barnegatt
Bay and Cape Hatteras. Estimated take was based on a generalized linear model (Poisson error assumption) fit to the
available observed incidental take and self-reported incidental take and effort data for the fishery (SEFSC unpublished
data). The estimated fishery-related mortality to pilot whalesin the U.S. Atlantic attributable to this fishery occurred in
1992 and was 22 (CV = 0.23); average annual mortality between 1992-1993 was eleven pilot whales (0.33) (Table 1).
Table 2 summarizesthe number of animalsreleased alive and classified asinjured or non-injured. It alsoincludestheratio
of observed to estimated mortalities for this fishery.
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Vessalsin the North Atlantic bottom trawl fishery, a Category 11 fishery under the MMPA, were observed in
order to meet fishery management needs, rather than marine mammal management needs. An average of 970 (CV =
0.04) vessels (full and part time) participated annually in the fishery during 1989-1993. The fishery is active in New
Englandin all seasons. One mortality was documented in 1990 and one animal wasreleased alive and uninjured in 1993.
Table 2 summarizesthe number of animalsreleased alive and classified asinjured or non-injured. It alsoincludestheratio
of observed to estimated mortalities for this fishery.

The mid-Atlantic mackerel and squid traw! fisheries were combined into the Atlantic mid-water trawl fishery
in the revised proposed list of fisheriesin 1995. The fishery occurs along the U.S. mid-Atlantic continental shelf region
between New Brunswick, Canada, and Cape Hatterasyear around. Themackerel trawl fishery was classified asa Category
Il fishery since 1990 and the squid fishery was originally classified as a Category |1 fishery in 1990, but was reclassified
asaCategory Il fishery in 1992. The combined fishery wasreclassified asa Category Il fishery in 1995. Threefishery-
related mortality of pilot whales were reported in self-reported fisheries information from the mackerel trawl fishery
between 1990-1992.

Table 1. Summary of theincidental mortality of pilot whales (Globicephala sp) by commercial fishery including theyears
sampled (Y ears), the number of vessels active within thefishery (Vessels), thetype of dataused (Data Type), the
annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed
Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual mortality
(Estimated CV's) and the mean annual mortality (CV in parentheses).

Fishery | Years | Vessds DataType' | Observer |Observed | Estimated | Estimated Mean
Coverage? | Mortality | Mortality CVs Annual
Mortality

Pelagic 91-95 | 1994=12° | Obs. Data .20, .40, 4, 14, 30, 33, .26, .16, 24.6

Drift 1995=11 L ogbook 42,.87, 114 17,9 31,20, .19, .06, 0 (.09)
Gillnet .99 9.1°

Pelagic 92-95 12 Obs. Data .09,.17, |1 0,0°1,10,0,2,22] 0,0, .49, 6.0
Pair Trawl L ogbook 52, .54 12 .33 (.31)
Longline” | 92-93 Obs. Data .05 1 22 .23 11
L ogbook (.33

TOTAL 41.6
(.11)

! Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. Mandatory logbook (L ogbook) data are used to measure total
effort for the pelagic drift gillnet and longline fishery, and these data are collected at the Southeast Fisheries
Science Center (SEFSC).

2 Observer coverage for the pelagic drift gillnet, pair trawl and longline fishery are in terms of sets.

81994 and 1995 shown, other years not available on an annual basis.

“ For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. This method is described in Northridge (1996). In 1994 and 1995, observer coverage
increased substantially, and bycatch rates were not pooled for this period (Bisack, in prep).

5 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume the
vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.84
animals. However, the SEFSC mandatory logbook datawastaken at face value, and thereforeit was assumed that
1 set was fished within this trip, and the point estimate would then increase by 0.06 animals.

®1n 1993, 5 pilot whales were taken on atow without an observer. An estimate could not be made based on unobserved
tows.

" Assessments for 1994 and 1995 are not completed but are expected to be in the marine mammal stock assessment report
next year.
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Table 2. Summary of pilot whales (Globicephala sp) released alive, by commercial fishery, years sampled (Y ears), ratio
of observed mortalitiesrecorded by on-board observersto the estimated mortality (Ratio), the number of observed
animals released alive and injured (Injured), and the number of observed animals released alive and uninjured

(Uninjured).
Fishery* Years Ratio Injured Uninjured
Pelagic Drift Gillnet 91-95 4/30, 14/33, 11/31, 0,13 130,0 0
17/20,9/9.1
North Atlantic Bottom 91-95 0,0,0,0,0 0,0,0,0,0 0,0,1,0,0
Trawl

'Pilot whales have been caught and rel eased alivein thelonglinefishery. However, assessments have not been completed
at thistime but are expected by next year.

2 Released alive with moderate injury.

% Released alive with condition unknown.

Other Mortality

There were 190 short-finned pilot whale strandings documented during 1987- August 1996 along the U.S.
Atlantic coast between Cape Hatteras, North Carolina, and Miami, Florida; four of these were classified aslikely caused
by fishery interactions. From 1992-1995, eight short-finned pilot whal es stranded along beaches north of Cape Hatteras
(Virginiato New Jersey) (NMFS unpublished data).

STATUSOF STOCK

Thestatus of the short-finned pilot whalerelativeto OSPin U.S. Atlantic EEZ isunknown. There areinsufficient
data to determine the population trends for this stock. They are not listed under the Endangered Species Act. The total
fishery-related mortality and seriousinjury for this stock isnot lessthan 10% of the calculated PBR and, therefore, cannot
be considered to beinsignificant and approaching zero mortality and seriousinjury rate. Thisisastrategic stock because
the 1991-95 estimated average annual fishery-related mortality to pilot whales, Globicephala spp., will likely exceed PBR
when the 1994-95 longline data analyses are complete.

REFERENCES

Barlow, J.,, SL. Swartz, T.C. Eagle, and P.R. Wade. 1995. U.S. Marine Mammal Stock Assessments: Guidelines for
Preparation, Background, and a Summary of the 1995 Assessments. U.S. Dep. Commer., NOAA Tech. Mo
NMFS-OPR-6, 73 pp.

Bisack, K.D. (In prep.) Marine mammal bycatch estimates and their sampling distributions in the New England
multispecies sink gillnet, pair trawl, Atlantic pelagic drift gillnet and No. Atlantic bottom trawl fisheries:1994-
1996

Buckland, S. T., D. R. Anderson, K. P. Burnham and J. L. Laake. 1993. Distance Sampling: estimating abundance of
biological populations. Chapman & Hall, London, 446 pp.

Cramer J. 1994. Large pelagic logbook newsletter - 1993. NOAA Tech. Mem. NMFS-SEFSC-352, 19pp.

Hansen, L. J,, K. D. Mullinand C. L. Roden. 1994. Preliminary estimates of cetacean abundance in the northern Gulf
of Mexico from vessel surveys, and of selected cetacean speciesin the U.S. Atlantic Exclusive Economic Zone
from vessel surveys from vessel surveys. Southeast Fisheries Science Center, Miami Laboratory, Contribution
No. M1A-93/94-58.

Laske, J. L., S. T. Buckland, D. R. Anderson, and K. P. Burnham. 1993. DISTANCE user’s guide, VV2.0. Colorado
Cooperative Fish & Wildlife Research Unit, Colorado State University, Ft. Collins, Colorado, 72 pp.
Leatherwood, S. and R. R. Reeves. 1983. The Sierra Club handbook of whales and dolphins. Sierra Club Books, San

Francisco, 302 pp.

Lee D.W., C. J. Brown, A. J. Catalano, J. R. Grubich, T. W. Greig, R. J. Miller and M. T. Judge. 1994. SEFSC pelagic

longline observer program data summary for 1992-1993. NOAA Tech. Mem. NMFS-SEFSC-347. 19 pp.

83



Mullin, K., W. Hoggard, C. Roden, R. Lohoefener, C. Rogersand B. Taggart. 1991. Cetaceans on the upper continental
dope in the north-central Gulf of Mexico. OCS Study/MMS 91-0027. U.S. Dept. of the Interior, Minerals
Management Service, Gulf of Mexico OCS Regiona Office, New Orleans, Louisiana, 108 pp.

Northridge, S. 1996. Estimation of cetacean mortality in the U.S. Atlantic swordfish and tuna drift gillnet and pair trawl
fisheries. Final report to the Northeast Fisheries Science Center, Contract No. 40ENNF500045, 18 pp.

Wade, P.R., and R.P. Angliss. 1997. Guidelines for assessing mrine mammal stocks: Report of the GAMM S Workshop
April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-12, 93 pp.

Waring, G. T., P. Gerrior, P. M. Payne, B. L. Parry and J. R. Nicolas. 1990. Incidental take of marine mammalsin
foreign fishery activities off the northeast United States, 1977-1988. Fish. Bull., U.S. 88(2): 347-360.

Waring, G. T. 1995. Fishery and ecological interactionsfor selected cetaceans off the northeast USA. Ph.D. dissertation,
University of Massachusetts, Amherst, 260 pp.



August 1997
WHITE-SIDED DOLPHIN (Lagenorhynchus acutus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

White-sided dol phinsarefoundintemperate and sub-polar watersof theNorth Atlantic, primarily on continental
shelf waters to the 100 m depth contour. The species inhabits waters from central west Greenland to North Carolina
(about 35°N) and perhaps asfar east as43° W (Evans 1987). Distribution of sightings, strandings and incidental takes
suggests the possibly existence of three stocks units: a Gulf of Maine, Gulf of St. Lawrence, and a Labrador Sea stock
(Palkaet al., inpress). No genetic studies have been conducted to test this proposed popul ation structure, although some
samples are available to initiate such a study (about 25 specimens). Evidence for a separation between the well
documented unit in the southern Gulf of Maine and a Gulf of St. Lawrence population comes from a hiatus of summer
sightings along the Atlantic side of Nova Scotia. This has been reported in Gaskin (1992), is evident in Smithsonian
stranding records, and was seen during an abundance survey conducted in summer 1995 that covered waters from
Virginia to the entrance of the Gulf of St. Lawrence (Palka and Waring, in prep.). White-sided dolphins were seen
frequently in eastern Gulf of Maine waters and in waters at the mouth of the Gulf of St. Lawrence, but only one sighting
was recorded in the waters between these two regions.

The Gulf of Maine stock of white-sided dolphins are most common in continental shelf waters from Hudson
Canyon (approximately 39°N) north through Georges Bank, and in the Gulf of Maine to the lower Bay of Fundy.
Sightings data indicate seasonal shiftsin distribution. During January to April, low numbers of white-sided dolphins
are found from Georges Bank to Jeffreys Ledge (off New Hampshire), and even lower numbers are south of Georges
Bank. From Junethrough September, large numbers of white-sided dolphins arefound from Georges Bank to lower Bay
of Fundy. From October to December, white-sided dol phins occur at intermediate densities from southern Georges Bank
to southern Gulf of Maine (Payne and Heinemann 1990). From January to May, fewer dolphinsarefound in the southern
Gulf of Maine and Georges Bank areas and a few strandings have been collected on beaches of Virginia and North
Carolina. Sightings south of Georges Bank, and around Hudson Canyon, have been seen at all times of the year but at
very low densities. These southern observations appear to represent the southern extent of the species range.

Prior to the 1970's, white-sided dolphinsin U.S. waterswere found primarily offshore on the continental slope,
while white-beaked dolphins (L. albirostris) were found on the continental shelf. During the 1970's, there was an
apparent switch in habitat use between these
two species. This shift may of been aresult of —
the increase in sand lance in these continental : :
shelf waters (Katona et al. 1993; Kenny et al. i !

1996).
POPULATION SIZE froe e

The total number of white-sided L P AR ’
dolphins along the eastern U.S. and Canadian Nl ek R g
Atlantic coast is unknown, although four ! J'

estimates from select regions are available i
from spring, summer and autumn 1978-82, Wy
July-September 1991-92, and July-September e
1995 (Table 1; Figure 1). fa

A population size of 28,600 white-
sided dolphins (CV=0.21) was estimated from i
an aeria survey program conducted from 1978 ;-,1 J ¢
to 1982 on the continental shelf and shelf edge e
waters between Cape Hatteras, North Carolina el 1995 Asrial Surveys
and Nova Scotia (Table 1; CeTAP 1982). The L
estimate was based on an inverse variance

Figure 1. Distribution of white-sided dolphin sightings from NEFSC

weighted pooling of spring, summer and
autumn data. An average of these seasons

shipboard and aerial surveys during the summer in 1990-1995. |sobaths
are at 100 mand 1,000 m.
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were chosen because the greatest proportion of the population off the northeast U.S. coast appeared in the study area
during these seasons. This estimate does not include a correction for dive-time or g(0), the probability of detecting an
animal group on thetrack line. This estimate may not reflect the current true population size because of its old age, and
it was estimated just after cessation of extensive foreign fishing operations in the region.

A population size of 20,400 (CV=0.63) white-sided dol phins was estimated from two shipboard line transect
surveys conducted during July to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region.
This population size is a weighted-average of the 1991 and 1992 estimates, where each annual estimate was weighted
by theinverse of itsvariance. The datawere collected during surveysdesigned to estimate abundance of harbor porpoises
(Palka 1995). Two independent teams of observers on the same ship surveyed using naked eye in non-closing mode.
Using the product integral analytical method (Palka 1995) and DISTANCE (Buckland et al. 1993; Laake et al. 1993)
the abundanceincludes an estimate of school size-bias, if applicable, an estimate of g(0), probability of detecting agroup
on the track line, but no correction for dive-time. Variability was estimated using bootstrap resampling.

A populationsizeof 729 (CV = 0.47) white-sided dol phinswas estimated from a June and July 1993 shipboard
line transect sighting survey conducted principally between the 200 and 2,000m isobaths from the southern edge of
Georges Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data
were collected by two alternating teams that searched with 25x150 binoculars and were analyzed using DISTANCE
(Buckland et al. 1993; Laakeet al. 1993). Estimatesinclude school size-bias, if applicable, but do not include corrections
for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 27,200 (CV=0.43) white-sided dolphins was estimated from a July to September 1995
sighting survey conducted by two ships and an airplane that covered waters from Virginia to the mouth of the Gulf of
St. Lawrence (Table 1; Palka and Waring, in prep.). Total track line length was 32,600 km (17,600 nmi). The ships
covered waters between the 50 and 1000 fathom contour lines, the northern edge of the Gulf Stream, and the northern
Gulf of Maine/Bay of Fundy region. Theairplane covered watersinthe Mid-Atlantic from the coastlineto the 50 fathom
contour line, the southern Gulf of Maine, and shelf waters off Nova Scotia from the coastline to the 1000 fathom contour
line. Shipboard data were collected using a two independent sighting team procedure and were analyzed using the
product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard estimates were corrected for
0(0) and, if applicable, also for school size-bias. Standard aerial sighting procedures with two bubble windows and one
belly window observer were used during the aerial survey. An estimate of g(0) was not made for the aerial portion of the
survey. Estimates do not include corrections for dive-time. Variability was estimated using bootstrap resampling
techniques.

There are no published abundance estimates for this speciesin Canadian waters which lie farther north or east
of the above surveys (Gaskin 1992).

The best available current abundance estimate for white-sided dolphinsis 27,200 (CV=0.43) for U.S. waters as
estimated from the July to September 1995 linetransect survey (Palkaand Waring, in prep.) becausethis survey isrecent
and provided the most complete coverage of the known habitat.

Table 1. Summary of abundance estimates for western North Atlantic white-sided dolphins. Month, year, and area
covered during each abundance survey, and resulting abundance estimate (N,.,) and coefficient of variation (CV).

Month/Y ear Area Npest CV

spring, summer & Cape Hatteras, NC

autumn 1978-82 to Nova Scotia 28,600 0.21
N. Gulf of Maine

Jul-Sep 1991-92 and Bay of Fundy 20,400 0.63
Georges Bank to

Jun-Jul 1993 Scotian shelf, shelf 729 0.47
edge only
Virginiato Gulf of

Jul-Sep 1995 <t Lawrence 27,200 0.43
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Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution
asspecified by Wade and Angliss(1997). Thebest estimate of abundance for white-sided dol phinsis 27,200 (CV=0.43).
The minimum population estimate for the western North Atlantic white-sided dolphinsis 19,196 (CV=0.43).

Current Population Trend
There are insufficient data to determine population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be
used to estimate net productivity include: calving interval is 2-3 years; lactation period is 18 months; gestation period
is 10-12 months and births occur from May to early August, mainly in June and July; length at birth is 110 cm; length
at sexual maturity is 230-240 cm for males, and 201-222 cm for females; age at sexual maturity is 8-9 years for males
and 6-8 yearsfor females; mean adult length is 250 cm for males and 224 cm for females (Evans 1987); and maximum
reported age for malesis 22 years and for females, 27 years (Sergeant et al. 1980).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalueisbased
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995) .

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a“recovery” factor (Wadeand Angliss 1997). The minimum population sizeis19,196 (CV=0.43).
The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened, or stocks of unknown status relative to optimum sustainable population (OSP) is
assumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic white-sided dolphinis
192.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

In the past, incidental takes of white-sided dolphins have been recorded in the New England and Bay of Fundy
groundfish gillnet fisheries and the Atlantic foreign mackerel fishery. Inthe mid 1980's, during a University of Maine
study, gillnet fishermen retained six carcasses for biological studies (Gilbert and Wynne 1987; Gaskin 1992). NMFS
foreign fishery observers have reported 44 takes of Atlantic white-sided dolphinsincidental to fishing activities in the
continental shelf and continental slope waters between March 1977 and December 1991 (Waring et al. 1990; NMFS
unpublished data). Of these animals, 96% were taken in the Atlantic mackerel fishery. This total includes nine
documented takes by U.S. vessels involved in joint-venture fishing operations in which U.S. captains transfer their
catches to foreign processing vessels.

Recently, within U.S. waters, white-sided dol phins have been caught in the pelagic drift gillnet fishery, and the
North Atlantic bottom trawl and New England multispecies sink gillnet fisheries (Table 2). During 1991 to 1995, two
white-sided dolphins were observed taken in the Atlantic pelagic drift gillnet fishery, resulting in an estimated average
annual mortality and seriousinjury of 0.9 white-sided dol phins (0.51). Three mortalitieswere documented between 1991
and 1995 in the North Atlantic bottom trawl fishery, resulting in an average annual estimate fishery-related mortality
of 58.4 white-sided dolphins (CV = 0.57). Between 1990 and 1995 there were 33 mortalities observed in the New
England multispecies sink gill fishery, resulting in an average annual estimated fishery-related mortality of 121 white-
sided dolphins (CV = 0.24)

There is little information available which quantifies fishery interactions involving white-sided dolphins in
Canadian waters. Two white-sided dol phins were reported caught in groundfish gillnets set in the Bay of Fundy during
1985 to 1989, and nine were taken in West Greenland between 1964 and 1966 in salmon drift nets (Gaskin 1992).
Several (number not specified) were a so taken in Newfoundland and Labrador groundfish gillnetsin the 1960's. A few
were taken in an experimental drift gillnet fishery for salmon off West Greenland which took place from 1965 to 1982
(Read 1994). More recent information on Canadian white-sided dolphin takes were not available.
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Estimated average annual fishery-related mortality and seriousinjury to the western North Atlantic white-sided
dolphin stock during 1990-1995 was 181 dolphins (CV = 0.25).

Fisheries Information

Dataon current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasiinitiated in 1989, and since that year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vesselsfishing off the Grand Banks (Tail of the Banks)
and provides observer coverage of vessels fishing south of Cape Hatteras.

White-sided dolphin bycatch has been observed by NMFS Sea Samplers in the 1970-80's Atlantic foreign
mackerel and joint-venture fisheries, and the more recent Atlantic pelagic drift gillnet, North Atlantic bottom trawl
fisheries, and New England multispecies sink gillnet.

Prior to 1977, there was no documentation of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. With implementation of the Magnuson Fisheries Conservation and Management Act
(MFCMA) inthat year, an observer program was establi shed which hasrecorded fishery dataand information of incidental
by-catch of marinemammals. DWF effort in the U.S. Atlantic Exclusive Economic Zone (EEZ) under MFCMA has been
directed primarily towards Atlantic mackerel and squid. From 1977 through 1982, an average of 120 different foreign
vesselsper year (range 102-161) operated within the Atlantic coast EEZ. In 1982, therewere 112 different foreign vessels,
16%, or 18, were Japanese tuna longline vessels operating along the U.S. east coast. This was the first year that the
Northeast Regional Observer Program assumed responsibility for observer coverage of thelonglinevessels. Between 1983
and 1991, the numbers of foreign vessels operating within the Atlantic coast EEZ each year were 67, 52, 62, 33, 27, 26,
14,13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vesselsincluded 3, 5, 7, 6, 8, and 8, respectively,
Japanese longline vessels. Observer coverage on DWF vesselswas 25-35% during 1977-82, and increased to 58%, 86%,
95%, and 98%, respectively, in 1983-86; 100% observer coverage was maintained during 1987-91. Foreign fishing
operations for squid ceased at the end of the 1986 fishing season and for mackerel at the end of the 1991 season.

The estimated total number of hauls in the Atlantic pelagic drift gillnet fishery increased from 714 in 1989 to
1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of hauls
in 1991, 1992, 1993, 1994 and 1995 were 233, 243, 232, 197 and 164 respectively. Fifty-nine different vessels
participated in thisfishery at onetime or another between 1989 and 1993. In 1994 and 1995 therewere 11 and 12 vessels,
respectively, in thefishery (Table 2). Observer coverage, expressed as percent of sets observed was 8% in 1989, 6% in
1990, 20% in 1991, 40% in 1992, 42% in 1993, 87% in 1994 and 99% in 1995. Effort was concentrated along the
southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and locations
of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a southern or winter
stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year from 1989 to 1993, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge 1996). Estimates of total annual by-
catch for 1994 and 1995 were estimated from the sum of the observed caught and the product of the average bycatch per
haul and the number of unobserved haulsasrecorded inlogbooks. Varianceswere estimated using bootstrap re-sampling
techniques (Bisack, in prep.). Estimated annual fishery-related mortality and seriousinjury (CV in parentheses) was 4.4
in 1989 (.71), 6.8 in 1990 (.71), 0.9 in 1991 (.71), 0.8 in 1992 (.71), 2.7 in 1993 (0.17), 0 in 1994 and 0 in 1995.
Estimated average annual mortality and seriousinjury during related to thisfishery during 1991-1995 was 0.9 white-sided
dolphins (0.22) (Table 2).

Vessalsin the North Atlantic bottom trawl fishery, a Category 11 fishery under the MMPA, were observed in
order to meet fishery management needs, rather than marine mammal management needs. An average of 970 (CV =
0.04) vessels (full and part time) participated annually in the fishery during 1989-1993. The fishery is active in New
England in all seasons. Three mortalities were documented between 1991 and 1995 (Table 2). The one white-sided
dolphin taken in 1992 was taken in ahaul that was composed of 43% cod, 20% silver hake, and 17% pollock. One of the
1994 takes was in ahaul that was composed of 42% white hake, 19% pollock, and 16% monkfish. The other 1994 take
was in a haul that kept seven species of which none were dominant. The estimated fishery-related mortality from 1992
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was 110 (CV =0.97), from 1994 it was 182 (CV=0.71) and it was 0 in the other years (Bisack, in prep.). The average
annual estimate fishery-related mortality during 1991-1995 was 58.4 white-sided dolphins (CV = 0.57) (Table 2).

There are approximately 349 vessels (full and part time) in the New England multispecies sink gillnet fishery
(Walden 1996). Observer coverage in trips has been 1%, 6%, 7%, 5%, 7%, and 5% for years 1990 to 1995. The fishery
has been observed in the Gulf of Maine and in Southern New England. There have been 33 mortalities observed in this
fishery between 1990 and 1995. Estimated annual fishery-related mortalities (CV in parentheses) were49in 1991 (0.46),
154 in 1992 (0.35), 205 in 1993 (0.31), 240 in 1994 (0.51), and 80 in 1995 (1.16) (Bisack, in prep.). Average annual
estimated fishery-related mortality during 1990-1995was 121 white-sided dol phins (0.24) (Table2). In January to March,
the by-catch occurred in Massachusetts Bay, south of Cape Ann and west of Stellwagen Bank. From April to June, by-
catch locations became more dispersed, from Casco Bay to Cape Ann, along the 30 fathom contour out to Jeffreys L edge,
with one take location near Cultivator Shoal and one in southern New England near Block Island. In July through
September, incidental takes occurred from Frenchman's Bay to Massachusetts Bay. In inshore waters, the takes were
aggregated while offshore takes were more dispersed. In October through December, takes were confined from Cape
Elizabeth out to Jeffreys Ledge and south to Nantucket Sound.

Table 2. Summary of the incidental mortality of white-sided dol phins (Lagenorhynchus acutus) by commercial fishery
including the years sampled (Y ears), the number of vessels active within thefishery (Vessels), thetype of dataused (Data
Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed
Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual mortality (Estimated
CVs) and the mean annual mortality (CV in parentheses).

Fishery Years | Vessels | DataType! | Observer | Observed | Estimated | Estimated | Mean
Coverage? | Mortality | Mortality CVs Annual
Mortality

New England | 90-95 349 Obs. Data .01, .06, 0,4,9, |0,49, 154,|0, .46, .35 121.3

Multispecies Weighout .07, .05, 7,10°% 2 |205, 240% | .31, .51, (.24)
Sink Gillnet .07, .05 80 1.16
Pelagic Drift | 91-95 | 1994=11* | Obs. Data .20,.40, |0,0,2,0, 109038, | .71, .71, 0.9
Gillnet 1995=12 | Logbook |.42,.87,.99 0 27,0,0 ]1017,0,0 (.22
North Atlantic | 91-95 970 Obs. Data | .007, .006, |0, 1,0,2, |0, 110, 0, | 0, .97, 0, 58.4
Bottom Trawl Weighout | .004, .004, 0 182,0 71,0 (.57)
.011°

Total 180.6

(.25)

! Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and total
landings are used as ameasure of total effort for the sink gillnet fishery. Mandatory logbook (Logbook) dataare
used to measure total effort for the pelagic drift gillnet fishery, and these data are collected at the Southeast
Fisheries Science Center (SEFSC).

2Theobserver coveragefor the sink gillnet fishery ismeasured in trips, the pelagic drift gillnet fishery is measured in sets,
and the Atlantic bottom trawl fishery isin days fished.

3 White-sided dolphins taken on observed pinger trips were added directly to the estimated total bycatch for that year.
There was one observed white-sided dolphin take on a pinger trip in 1994, which was not included in the
observed mortality.

#1994 and 1995 shown, other years not available on an annual basis.

5 For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have
observer coverage. This method is described in Northridge (1996).

® Observer coverage for the Atlantic bottom trawl fishery in 1995 is based on only January to May data.

Other Mortality
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Mass strandingsinvolving up to ahundred or more animals at onetime are common for thisspecies. From 1968
to 1995, 349 Atlantic white-sided dolphins are known to have stranded on the New England coast (Hain and Waring
1994; Smithsonian stranding records 1996). The causes of these strandings are not known. Because such strandings
have been known since antiquity, it could be presumed that recent strandings are anormal condition (Gaskin 1992). It
is unknown whether human causes, such asfishery interactions and pollution, have increased the number of strandings.

Stranding data probably underestimate the extent of fishery-related mortality and serious injury because not all of the
marine mammal swhich die or are seriously injured may wash ashore, nor will all of thosethat do wash ashore necessarily
show signs of entanglement or other fishery-interaction. Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of fishery interaction.

Polychlorinated biphenyls (PCBs) and DDT, which have been found in moderate levelsin the blubber (Gaskin
1985) are potential sources of human-caused mortality; however, the effect of the observed levels of pollutantsis not
known.

Among mature females in a mass stranding in Maine, 47% were infected with the nematode Crassicauda
grampicola in the mammary glands. Geraci et al. (1978) suggested that the relatively high incidence and severity of
lesions resulting from this parasitism could negatively affect reproductive performance of these animals.

STATUSOF STOCK

The status of white-sided dolphins, relative to OSP, in the U.S. Atlantic EEZ is unknown. The speciesis not
listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection Regulations
of 1982, promulgated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species.
There areinsufficient datato determine popul ation trendsfor thisspecies. Thetotal fishery-related mortality and serious
injury for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant
and approaching zero mortality and serious injury rate. Thisis not astrategic stock because estimated average annual
fishery-related mortality and seriousinjury does not exceed PBR and the white-sided dolphinisnot listed asathreatened
or endangered species under the ESA.
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August 1997
WHITE-BEAKED DOLPHIN (Lagenorhynchus albirostris):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

White-beaked dol phins are the more northerly of the two species of Lagenorhynchusin the Northwest Atlantic
(Leatherwood et al. 1976). The speciesis found in waters from southern New England, north to western and southern
Greenland and Davis Straits (Leatherwood et al. 1976; CeTAP 1982), in the Barents Sea and south to at |east Portugal
(Reeves et al., in press). Differences in skull features indicate that there are at least two separate stocks, one in the
eastern and one in the western North Atlantic (Mikkelsen and Lund 1994). No genetic analyzes have been conducted
to distinguish the stock structure.

In watersoff the northeastern U.S. coast, white-beaked dol phin sightings have been concentrated in the western
Gulf of Maine and around Cape Cod (CeTAP 1982). The limited distribution of this speciesin U.S. waters has been
attributed to opportunistic feeding (CeTAP 1982). Prior to the 1970's, white-sided dolphins (L. acutus) in U.S. waters
werefound primarily offshore onthe continental slope, whilewhite-beaked dol phinswerefound on the continental shelf.
During the 1970's, there was an apparent switch in habitat use between these two species. This shift may have been a
result of the increase in sand lance in the continental shelf waters (Katona et al. 1993; Kenny et al. 1996).

POPULATION SIZE

Thetotal number of white-beaked dolphinsin U.S.and Canadian waters is unknown, although one abundance
estimate is available for part of the known habitat in U.S. waters, and two estimates are from Canadian waters (Table
1).

A population size of 573 white-beaked dolphins (CV=0.69) was estimated from an aerial survey program
conducted from 1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolinaand
Nova Scotia (Table 1; CeTAP 1982). The estimate is based on spring data because the greatest proportion of the
population off the northeast U.S. coast appeared in the study area during this season. This estimate does not include a
correction for dive-time or g(0), the probability of detecting an animal group on the track line. This estimate may not
reflect the current true population size because of its high degree of uncertainty (e.g., large CV), itsold age, and it was
estimated just after cessation of extensive foreign fishing operationsin the region.

A population size of 5,500 white-beaked dol phinswas based on an aerial survey off eastern Newfoundland and
southeastern Labrador (Table 1; Alling and Whitehead 1987).

A population size of 3,486 white-beaked dolphins[95% confidence interval (Cl) = 2,001-4,971]was estimated
from aship-based survey of asmall segment of the Labrador Shelf in August 1982 (Table 1; Alling and Whitehead 1987).
A CV was not given, but, assuming a symmetric Cl, it would be 0.22.

There are no abundance estimates for this species in waters between the Gulf of Maine and the
Newfoundland/L abrador region.

Table1l. Summary of abundance estimates for western North Atlantic white-beaked dolphins. Month, year, and area
covered during each abundance survey, and resulting abundance estimate (N,.) and coefficient of variation (CV).
Unk=unknown.

Month/Y ear Area Npest CVv
. Cape Hatteras, NC
spring 1978-82 to Nova Scotia 573 0.69
! E. Newfoundland
1980's and SE Labrador 5,500 unk
August 1982 Labrador shelf 3,486 0.22
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Minimum Population Estimate
Present data are insufficient to calculate a minimum population estimate in U.S. Exclusive Economic Zone
(EEZ) waters.

Current Population Trend
There are insufficient data to determine population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size of white-beaked
dolphinsis unknown. The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor,
which accountsfor endangered, depl eted, threatened stocks, or stocks of unknown status rel ative to optimum sustainable
population (OSP) isassumed to be 0.5 becausethisstock isof unknown status. PBR for thewestern North Atlantic white-
beaked dolphin is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

White-beaked dolphins have been taken in cod traps and the Canadian groundfish gillnet fisheries off
Newfoundland and Labrador and in the Gulf of St. Lawrence (Alling and Whitehead 1987; Read 1994; Hai et al. 1996);
however, the total number of animals taken is not known.

There are no documented reports of fishery-related mortality or serious injury to this stock in the U.S. EEZ.

Fisheries Information

Because of the absence of observed fishery-related mortality and serious injury to this stock in the U.S. EEZ,
no U.S. fishery information is provided.

TheCanadian Atlantic groundfishgillnet fishery isimportant and widespread. Many fisherman hold groundfish
gillnet licenses but the number of active fishermen is unknown. In 1989, approximately 6,800 licenses were issued to
fishermen al ong the southern coast of L abrador, and northeast and southern coast of Newfoundland. About 3,900 licenses
wereissued in 1989 inthe Gulf of St. Lawrence and 659 licenseswereissued in the Bay of Fundy and southwestern Nova
Scotia

Other Mortality

White-beaked dol phinswere hunted for food by residentsin Newfoundland and L abrador (Alling and Whitehead
1987). These authors, based on interview data, estimated that 366 white-beaked dol phins were taken each year. The
same authors reported that 25-50% of the killed dolphins were lost.

STATUSOF STOCK

The status of white-beaked dolphins, relative to OSP, in U.S. Atlantic coast waters is unknown. They are not
listed asthreatened or endangered under the Endangered Species Act. Thereareinsufficient datato determine population
trends for this species. Because there are insufficient data to calculate PBR it is not possible to determine if stock is
strategic and if the total fishery-related mortality and serious injury for this stock is significant and approaching zero
mortality and serious injury rate. However, because this stock has a marginal occurrence in U.S. waters and there are
no documented takesin U.S. waters, this stock has been designated as not strategic.
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